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ODAY Federal precast reinforced concrete roof slabs are so 

widely used on all types of industrial and public structures that 
they must be recognized as the predominant material for both flat 
and pitched roofs and decks. The reason is that they provide a roof 
both safe and economical which gives permanent protection without 
maintenance. 


The Detroit Edison Company’s Trenton Channel Plant, shown above, 
is covered with Federal Interlocking Tile and is typical of the many 
large public utility and industrial plants which are roofed with 
Federal. Federal Cement Tile are made, laid and guaranteed by the 


FEDERAL CEMENT TILE COMPANY 
608 South Dearborn Street, CHICAGO 
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Interstate Power Control 


NE group of states has taken the first step toward 

a solution of the involved problem of interstate 
power control. Pennsylvania, New Jersey and New 
York, the composite of the greatest industrial area in 
the country, have each appointed representatives on 
what is called a Joint Power Commission. Just what 
this body can eventually do remains for it to settle, the 
federal government to approve (or at least to refrain 
from interference) and the courts to decide—for no one 
today knows just how far the states can go in the joint 
control of electric energy that crosses state lines or to 
just what degree the federal government can or desires 
to exercise its rights under the interstate commerce 
provision of the Constitution. However, the three great 
Middle States purpose to find out, and their representa- 
tives will study the joint power requirements and de- 
velopments and will prepare a compact under which the 
states can collectively control the interstate utilities to 
the mutual advantage of the citizens of each state. 
Interstate compacts are constitutional and of growing 
value. In this day of reaction away from centralized 
Washington control of local activities every one may 
applaud this movement to get together on the perplex- 
ing problem of how to restrain, control and develop the 
activities of the privately owned power corporations 
whose transmission lines, by proper economical and en- 
gineering extension, know no such thing as a state 
boundary, but whose sources of power and beneficiaries 
of use are distinctly local. 


Public Health Engineering 


ANITARY, from its Latin root sanitas, is that 

which pertains to health and a sanitary engineer, 
by the same token, one who is concerned with the kind 
of engineering that affects health. But the philological 
significance of the word is so hazy to the average man 
that there may be a useful purpose served in calling 
those who have been known as sanitary engineers by 
a new name, public health engineer. At least that is 
what the engineer members of the American Public 
Health Association who met at St. Louis last week 
hoped to accomplish by adopting this name. Public 
health engineering, indeed, extends beyond the field of 
the old sanitary engineering. That included, generally 
speaking, only the orthodox subdivisions of water, sew- 
age and garbage; the new term takes in all the other 
environmental conditions. Thus the public health engi- 
neer is concerned with air through control of heating 
and ventilating and automobile gases; with milk, 
oysters and other foods through conditioning and con- 
trol of their distribution; with insect and vermin 
eradication through mosquito, fly and rat control; with 
vision through illumination; with town planning, hous- 
ing and industrial engineering. If the new name will 
attract students in the engineering schools and do a 
better job in raising the standing and return of the 


engineers in public health service, so as to keep men 
who do get the training, it will be worth the publicity 
effort necessary to make it well known. The field needs 
more good men. Conditions become increasingly more 
complex and health standards more rigid. 


Age and Youth 


URING last week an editor of Engineering News- 

Record had occasion to attend two meetings. At 
one, a succession of practicing engineers, all at least 
twenty years out of college, asserted that engineering 
education is becoming mechanized, that the recent 
graduates are too technical and absorbed too greatly 
in the details of engineering minutiew, that they all 
stand in need of wider outlook and broader background. 
The other meeting was a group of the editors and busi- 
ness managers of a score of the magazines published 
by the undergraduates of engineering schools. Through- 
out a busy day’s session these young men discussed the 
problems of their avocation. And from a long experi- 
ence in attending technical meetings this editor can 
say that never has he heard more direct, confident, 
precise and clear speech than these same undergradu- 
ates used. What each had to say he said explicitly and 
stopped; repetition was rare, hesitation was non- 
existent. Can as much be said of the average engineer- 
ing meeting? Emphatically, no! And since the ability 
to think clearly and to express that thought succinctly 
is one of the best outward evidences of those qualities 
the engineers in the mature meeting found lacking in 
their younger brethren, the thought became inescap- 
able that these gentlemen—who, indeed, were voicing 
a common enough thought among engineers—are 
attacking a straw man. Times are not what they used 
to be—and they never were. The world is going to 
the demnition bow-wows. If youth but knew, if age 
but could. The first sign of the down-slope of the years, 
gentlemen critics, is discontent with the rising genera- 
tion. Criticize it if you want to, but don’t deceive your- 
selves as to the real basis of your criticism. 


Convention Discussion 


EW meetings of road builders have furnished papers 

of so great practical value and so active a discussion 

of those papers as did the conference on asphalt roads 
which took place in Detroit last week under the auspices 
of the Asphalt Association. Every one of the half-score 
of papers was full of specific practical information 
which could be laid hold of by the road builder and put 
to use in his regular practice and several of the papers 
were positively unique in their presentation of details 
of methods and costs. And, let it be emphasized, these 
papers did not pass without discussion. Even those 
treating Of the intricate technology of asphalt.had their 
comment and criticism, while the. discussion of the.great 
number devoted to uses and construction had usually to 
be terminated by the chairman’s necessity of getting on 
699 
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with the program which provided four full three-hour 
sessions for the ten papers. This stress has been laid 
on discussion from the floor because of its rarity in 
most of the meetings of road builders. It has not been 
often in recent years at the meetings of national asso- 
ciations that any paper has received the consideration 
of an adequate discussion. Many and valuable papers 
have been dismissed with no more comment than the 
formal thanks of the chairman to the author. This 
situation is wholly bad. It discourages the writing of. 
papers and it discourages the program committees in 
their efforts to find good subjects and good writers. It 
is scant reward for a man who spreads out in text and 
illustration his expert knowledge of some road building 
procedure or practice to have it received with the silence 
of a Quaker meeting. In the next ninety days there 
will occur half a dozen major conventions of road engi- 
neers and contractors. A half a hundred perhaps of 
good road builders will read papers at these six meet- 
ings. Their audiences can pay them the best possible 
compliment by discussing the facts and theories which 
they offer for consideration. 


A City Engineer Who Knows His Job 


N ONE of the small cities visited in the prepara- 

tion of the current series of articles on the engineer- 
ing conduct of this class of municipalities the mayor 
told a story. The mayor was himself a doctor, who 
for four years had been on the council and was in his 
first mayoralty term. The city is putting through a 
major street improvement within the business center 
of the town, an improvement which involves much 
removal of existing obstructions and expensive private 
reconstruction work by many owners. In the ordinary 
process the matter of the negotiation with these owners 
came up in council, and in accordance with custom the 
motion was made that the city attorney be instructed 
to discuss with the owners the respective rights, obliga- 
tions and damages of the public and private interests. 
Right here the mayor intervened, “No,” he said, “This 
street improvement is an engineering matter; the city 
engineer is the man who knows what the city is doing 
and he’s the man who knows what we want the citizens 
to do. Let him do the negotiating.” And it was so 
ordered. Inside of two weeks, said the mayor, the city 
engineer appeared before the council with complete 
agreements from all owners to do what was to be done 
and the work has now gone through to successful com- 
pletion, not only to the satisfaction of the city, with 
none of the litigation and expense usually following 
such negotiations, but with the publicly expressed 
appreciation of the property owners for the celerity 
with which the work has been done and the fairness 
with which the division of expense has been conducted. 
This is engineering in its highest sense—and the city 
engineer who was responsible is on his way to larger 
things. 


To Regulate the Walker 


ECENT reports from Los Angeles by those who have 

no interest in boosting that bustling city say that 

a remarkable change has come over the downtown 
section. Instead of being what it was a year ago, a 
maelstrom of uncontrolled traffic with pedestrians and 
motorists each pursuing his own sweet will under the 


complacent approval of the traffic cop, it has become 
an orderly procession of cars and walkers, each going 
when the signals so invite and stopping promptly and 
continuously when the signals shift. This happy re- 
sult, it is claimed, is due to the strict enforcement of 
the stop-go orders on the pedestrian at crossings, an 
enforcement at first backed up by police court punish- 
ment but by practice soon reduced to the mere shift of 
signal or upturned hand of authority. The experience 
is worth noting for other cities. The nervous Amer- 
ican, when afoot, no longer waits for paralleling traffic 
before crossing streets but stands, like the runner in 
the old game of “prisoner’s base,” ready to dart out 
and thread the opposing traffic at any time that there 
is even a fair chance to make the other side of the 
street without death or injury. The habit is growing 
as delays become more prolonged and is encouraged by 
the automatic control which turns signals on a time 
basis regardless of density of traffic. The pedestrian 
is absolutely unregulated and this lack of regulation 
contributes much to the traffic mess at busy corners. 
The adoption of punitive measures such as Los Angeles 
has been successful with is worth trying in all communi- 
ties where this “darting” habit is common, but with 
it must come a control of the intervals of signal shift- 
ing which bear a relation to the relative and changing 
densities of traffic. 


One Hundred Years 


N Nov. 4, 1825, amid the booming of cannon and 

the pealing of bells, waters from the Great Lakes 
were ceremoniously poured into the waters of the 
Hudson from the first boat that came through the com- 
pleted Erie Canal. The ceremony marked the begin- 
ning of an era, the era of rapid and easy inland trans- 
portation. Man’s mind was moving fast in those days, 
so the canal era was brief, but it was long enough to 
show the world what cheap transport meant and to 
encourage inventiveness in new means of easy trans- 
port. Hard after the canal came the railroad, and its 
startling growth was in no small measure due to the 
engineering personnel that the canal had developed. 
One hundred years ago this week real engineering in 
America had its first conspicuous acknowledgment; the 
date is worthy of remembrance. 


A Giant in His Day 


N THE tablet celebrating the opening of the 

Chesapeake & Delaware Canal, illustrated on p. 702 
of this issue, will be found the name of Benjamin 
Wright, chief engineer. Now that this century-old 
waterway is being enlarged to meet modern demands 
it is fitting that recognition should be made once more 
of the services of this pioneer in our profession. A 
lawyer by education, Benjamin Wright at 21, in 1791, 
turned surveyor and worked on the first survey made 
for a canal in New York State—a short stretch near 
Rome. From then on he was committed to the canal as 
a life work. For twenty years, years lost largely to 
history, he worked along the Mohawk Valley, to emerge 
in 1816 as the engineer in charge of construcing the 
middle section of the Erie Canal and the year follow- 
ing he became chief engineer of that epoch making 
project. This was now the hey-day of the canal and 
Judge Wright its most famous exponent. There was 
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not one of the famous waterways of the era which did 
not seek his counsel and of most he was the leading 
spirit. Farmington, Blackstone, Chesapeake & Dela- 
ware, Chesapeake & Ohio, Delaware & Hudson, St. 
Lawrence and Welland and that provocative passageway 
from Chicago to the Illinois River—to list his canals 
is to list those which have to this day persisted against 
the attacks of time and of economics. In the twilight 
of his life the railroad came, and with the foresight 
of the true engineer he adapted himself to its novelties, 
but his time was spent and he had left only a year or 
two—but they were enough to project a road in Cuba 
and to become chief engineer of the Tioga & Chemung 
R.R. He died in 1842. The “Father of American 
Engineering” he is sometimes called—a great and an 
ingenious man. 


Suicidal Management 


S THOUGH the precarious condition of the 
Imperial Valley, under menace of drought, flood 
and alkali, were not sufficiently serious, the directors of 
the irrigation district to which the entire valley belongs 
have created a new menace worse than those already 
existing. They have cast aside their experienced tech- 
nical advisers and propose to go it alone. R. 8S. Car- 
berry, chief engineer; F. D. Pyle and H. M. Rouse, 
irrigation managers; and P. F. Jones and P. Rothi, 
irrigation superintendents, have been summarily dis- 
missed. They had served the Imperial Valley up to 16 
years, and had accumulated local experience of peculiar 
importance and value in the difficult tasks with which 
they were occupied. The district directors have dis- 
carded the bulk of their engineering staff, at a time 
when sound technical advice is more urgently needed 
than ever—when because of the threatening condition 
of the Colorado River the whole future of the valley 
and the lives and fortunes of thousands hang on tech- 
nical knowldge and forethought. The action is a 
stupendous piece of suicidal management. 

In dismissing the engineers, the directors explain 
that “high-priced engineers” are not essential and that 
the affairs of the district can be carried on without 
them. This attitude displays in part a not uncommon 
misunderstanding of the engineer’s function after con- 
struction i8 over, and in part that self-confidence and 
thirst for authority which laymen in administrative 
positions are apt to develop. But the low cost of water 
and the involved management conditions of the Valley 
make both these reasons inadequate as explanations of 
the directors’ surprising action. It may be suspected 
that other reasons, which the directors perhaps are not 
so anxious to publish, figure in the case. 

Whether the directors, in spite of their pennywise 
pronunciamento, have other plans for obtaining the 
engineering advice which the operation of the dis- 
trict requires, is immaterial. Not only is regular 
resident engineering service the economical method in 
so extensive and distributed an enterprise, but in the 
case of Imperial it is also the only safe method. The 
service requires close supervision and that degree of 
sure judgment which derives from daily experience in 
the work. Thus, the long familiarity of the discharged 
engineers with the Colorado River and control of flow 
to the district canals represents a vital asset which 
the directors have wantonly discarded, and which they 
will not find it easy to replace. 


That ill-advised, capricious management of this kind 
should affect any large enterprise at all is bad enough. 
It is worse in the case of the Imperial Valley, and this 
for reasons which have peculiar appeal to engineers. 
The district lies below the banks of the unruly Colorado, 
which is ever raising its alluvial bed and is erecting 
a toppling pyramid of danger which will soon fall over 
and destroy the valley if the ablest engineering skill 
is not constantly at work to hold it steady. Yet even 
in so critical a matter, the politician manager is free 
to dictate, in the full glory of his ignorance. Second, 
the money investments of the Imperial Valley 
are represented in securities of wide circulation, 
which have been bought and sold, and on which engi- 
neers may be called upon to give opinion. It will be 
their duty to take note of the multiplied danger of 
destruction created by the action of the directors of the 
district in discarding their chief safeguard, their 
experienced engineers. 





Home Rule Instead of City-State 


ECESSION by Chicago from Illinois because the 

down-state members of the Illinois Legislature have 
defeated the legislative reapportionment to which Chi- 
cago has been entitled since the 1920 census has been 
a summer season topic of the press of the country. 
Talk of secession is absurd. Separation into a city- 
state would be legally possible with the consent of the 
Legislature and Congress, but there is small chance that 
a legislature which refuses Chicago due representation 
would agree to separation. If Chicago were to become 
a city-state, why not every other rapidly growing 
metropolitan district, from Boston to San Francisco 
and Los Angeles? Already there has been talk of it 
at Detroit. Do we want a score of city states? There 
are strong arguments against city-states, each with its 
two senators and with the possibility of city blocs of 
considerable size in both Senate and House. 

At the same time, the rural domination of the cities 
in some states, including Illinois, is most unfair. It is 
not merely rural domination; it is sometimes all the 
rest of the state against the metropolitan district, as 
witness the constitution of New York State, which pro- 
vides that New York City shall never outbalance the 
rest of the state in legislative representation. There 
always has been and always will be an antagonism be- 
tween city and country, based in part on the oldest and 
strongest instinct, self preservation. 

One can sympathize with the Illinois legislators with- 
out condoning their denial of constitutional rights to 
Chicago when it is stated that Cook County, in which 
Chicago is located, already has 19 of the 51 legislative 
districts of the state and under the 1920 census is en- 
titled to 24 of them, and by 1930 may perhaps rightfully 
demand a majority. This presents a troublesome prob- 
lem but enlightened statesmanship can safeguard the 
interests of the whole and of the parts of a state alike 
without making any one part dominant. A means to 
this end is municipal home rule. This the cities of New 
York State have recently obtained but those of Illinois 
still lack. The immediate issue at Chicago, however, 
is no lack of constitutional rights, but the need of a 
united citizenship under capable leaders to enforce the 
rights already possessed. 
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A Sea Level Canal Between the 
Delaware and Chesapeake 


Old Waterway Built in 1829 Enlarged by Sixteen Million Yards of Dredging 
to Carry Vessels of Twelve-foot Draft From 


Tidewater to Tidewater 


ERHAPS the largest canal building task which the 

United States has undertaken since the work at 
Panama is approaching completion between the heads 
of Chesapeake and Delaware bays. It is a dredging 
operation of about 16,000,000 cu.yd., which changes an 
old boat-canal with locks to a sea-level canal with 12 ft. 
depth of water and a bottom width of 90 ft. Besides 
the excavation and lock removal there are required five 
major bridge crossings, jetties and dikes. All this work 
has had to be done in and over the old boat channel 
without stopping the canal traffic of considerable volume 
or the crossing road and railway travel. The procedure 
followed furnishes an interesting example of construc- 
tion planning and performance. 

Old Canal—The waterway known as the Chesapeake 
& Delaware Canal was opened for traffic July 4, 1829, 
four years after the first Erie Canal was finished and 
in the heyday of canal construction in America. As 
shown on the small headpiece map it was built at the 
geographically convenient situation where the head 
waters of these two major bays are only about 14 miles 
apart. Its strategic position for trade between the 
water of the Chesapeake and the Delaware is evidenced 
not only by its early commercial prosperity but by the 
fact that in 1924, operating still as a boat canal, it 
carried 683,206 tons of freight valued at $42,068,886. 

As it exists the waterway comprises a short tidal 
entrance channel at its Delaware end; a 4.3 mile slack 
water section, with a level about 7} ft. above mean low 
water, from Delaware City to St. Georges; a slack water 
section 9.3 miles long from St. Georges to Chesapeake 
City with a level 17} ft. above mean low water, and a 
tidal section 4.2 miles long from Chesapeake City bay- 
ward in Back Creek and Elk River. In all, there are 
13.6 miles of slack water and 4.3 miles of tidal canal 
navigation. The channel generally is navigable its full 
length of 17.9 miles for craft drawing 9 ft. 

The canal was built by the Chesapeake & Delaware 
Canal Co., which still owned and operated the property 
when it was purchased by the United States in 1919. 
Its chief engineer was Benjamin Wright, sometimes 
called the “Father of American Engineering,’ who was 
also the chief engineer of the Erie Canal, and who was 
concerned in one way or another with practically every 
major canal enterprise of the 1820-35 period. In a 
commemorative tablet, Fig. 1, erected by the company, 
the following is told of the work: 

The construction of this canal was begun on the 15th 
of April, 1824, by Silas E. Weir, the chairman of the 
first committee of works whose zealous and efficient 
services to the company terminated with his life, on the 
14th day of May, 1828. 

He was succeeded by Robert M. Lewis, under whose 
active supervision the work was continued and finished. 

In its progress through the Eastern level large sec- 
tions of embankment sank 100 ft. below the adjoining 
surface, and the bottom of the excavation rose 40 ft. 





above its natural position. On the Deep Cut, more than 
375,000 cu.yd. of earth slipped from the regulated slopes 
of the sides, and passed into the chamber of the canal. 

These and many other difficulties having been over- 
come, the water was introduced on the 4th of July, 
1829; and the final accomplishment of this great 
National work was celebrated on the 17th of October 
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FIG. 1—TABLET ERECTED IN 1829 AT SUMMIT BRIDGE ON 
THE DELAWARE AND CHESAPEAKE CANAL 


of the same year, at which time the navigation was 

opened. 

Length of the canal, 138 Length of Summit Bridge, 
miles 247 ft. 

Width at water line, 66 ft. Height above bottom of 

Width at bottom, 36 ft. canal, 90 ft. 

Depth of water, 10 ft. —— 

Total cost 2,250,000 dol- 
lars of which $450,000 
was paid by the United 
States, $100,000 by the 
State of Pennsylvania, 

Excavation from Deep $50,000 by the State of 
Cut, 3,500,000 cu.yd. Maryland, $25,000 by 

— the State of Delaware, 
Length of locks, 100 ft. and the residue by 
Width of locks, 22 ft. citizens of Pennsylva- 
nia, Maryland and Del- 

aware. 


About 1850 the locks were enlarged to 220x24 ft., 
but otherwise the original waterway was virtually un- 
changed until the present improvement authorized by 
the River and Harbor Act of March 2, 1919. 

Present Project—The improvement authorized by 
Congress provided for the purchase of the old canal 





Depth of excavation at 
Summit, 764 ft. 

Extreme width of section 
at surface, 366 ft. 
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W.H.GAHAGAN, Inc. 
Net... 
Excess 43,933 
Gross....495,435 


Status of Excavation on June 30,1925 
Yardage removed to date, shown 
in light-faced type 
Yardage remaining to be removed, 
to complete 12’ channel, shown 
in bold-faced type 
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FIG. 


property for $2,514,290, and its enlargement, following 
the old route except for about a mile at the eastern end 
(Fig. 2), to a sea-level canal 12 ft. deep at mean low 
water and 90 ft. wide, with an approach at the Delaware 
end 150 ft. wide and another of the same width in 
Back Creek. Besides the new channel at the Delaware 
end, the old canal will be made a branch channel 12 ft. 
deep and 36 ft. wide. The jetties are rubble mounds on 
fascine mattresses, are 650 ft. apart at the shore ends 
and 800 ft. apart at the sea ends, and are 1,460 ft. et 
1,320 ft. long. The plan and locality map, Fig. 2, 
dicates the new and old routes and structures. 

Several features of the project deserve attention. The 
first factor in a sea-level canal was the tide ranges. At 
the Delaware end the mean range is 6 ft. and at Chesa- 
peake City it is 25 ft. There is, however, a difference 
of about two hours in the phases of the tides at opposite 
ends. Careful records kept of heights and phases sub- 
mitted to calculation indicate a maximum tidal current 
in the canal of 1.3 miles an hour practically of no 
hindrance to navigation. This maximum velocity was 
calculated by using Eytelwein’s formula with maximum 
head as 2.8 ft. and depth below mean tide as 15 ft. As 
planned the canal is 12 ft. deep. This is regarded as 
the first step in enlargement. Future possibilities con- 
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AND CHESAPEAKE CANAL 
template two further 
cross-section, Fig. 3. 

This cross-section is taken at one of the road bridge 
crossings, to indicate also other structural features. 
All bridges across the canal are vertical lift bridges of 
175-ft. clear span and a clear lift above low water level 
of 140 ft. The span and the depth of foundation, it will 
be noted, are planned for the final enlargement of the 
canal prism. It will be noted, too, that the pier locations 
all come on land. This is virtually true of all bridge 
crossings, of which there are five including the double- 
track Pennsylvania R.R. bridge. Comparative designs 
indicated that vertical lifts were least expensive; this 
was also demonstrated by comparative bids. 

In location the improved channel will follow very 
closely the line of the old canal except, as noted, at the 
Delaware end. Here the straight cut through to Reedy 
Point gives entrance directly into the main ship channel 
of the Delaware River. To have swung north to Dela- 
ware City on the old route would have required a back 
swing channel. However, the old route to Delaware 
City will be deepened and will serve as a branch route 
if contemplated plans are carried out. 

Construction Plai—The controlling construction con- 
dition was the requirement that navigation in the old 
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FIG, 4—EXCAVATION PROFILE OF SEA-LEVEL CHANNEL OF CHESAPEAKE & DELAWARE CANAL ENLARGEMENT 


canal should continue as nearly as possible unimpeded 
during the work of improvement. As indicated, the 
canal had two levels above the tidal channel. Two plans 
were practicable. One was to deepen the old channel 
to El. —12 by a narrow cut, take out the locks and then 
widen the narrow cut to full-prism dimensions; the 
other was to complete the canal to full section except at 
the locks and remove the locks as the last operation. 
The second plan was adopted, chiefly for these reasons: 

1. With the old levels maintained there would always 
be ample channel room for both navigation and the 
operations of widening channel. This was an important 
advantage both to traffic and to construction operations. 
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2. With a narrow cut made and the water drawn 
down, the hazard from slides was increased. With a 
new cut slides were certain and with a narrow cut any 
considerable slide was likely to block the waterway. 
Making the full cut at the original water levels de- 
creased this hazard because the water head remained 
to hold back the earth and because no ordinary slide 
would be sufficient to block navigation in the wide 
waterway. 

3. Keeping the old levels enabled all the widening to 
be done by dredging which is only a little more than 
half as expensive as dry excavation. A part of the 
work actually done in the dry as described later cost 
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FIG. 6—PERMANENT SPILLWAY FOR GUTHRIES 
RUN BASIN 


37c. a cubic yard while the dredge work cost only from 
12.44c. to 43c. a cubic yard (average for all contracts 
22.76c.). 

The high water level and dredging plan being decided 
on, disposal conditions dictated that the widening should 
all be done on the north side. This was then the plan: 
To make a hydraulic dredge cut deepening the old 
channel and widening it toward the north bank. This 
plan refers of course only to the slack water sections; 
in the tidal sections the operation was dredging channel 
in open waterways and placing the spoil where con- 
venient. The excavation profile is shown by Fig. 4 and 
Fig. 2 gives the quantities and the contract divisions. 

For construction the canal was divided into four sec- 
tions of which A and D were the tidal sections. That 
portion between the Delaware River and St. Georges 
lock passed through territory in general low and flat, 
with swamps for a large part of the distance, and with 
moderately high banks for the remainder. The same 
character of land with a somewhat larger percentage 
of high banks prevailed from the St. Georges lock to 
the railroad bridge of the Delaware Division of the 
Pennsylvania R.R. From this point to Guthries Run, 
a distance of about 4 miles, the canal passed through 
the divide between the Delaware River and Chesapeake 
Bay, the height of the banks averaging 50 to 80 ft. 
above the water of the summit level. The material was 
loam, sand, mud and clay and in the deep cuts was 
subject to slides. Virtually all was earth well suited 
to hydraulic dredging. 

Dredging and Disposal—Except for the small quan- 
tities, less than a million yards, listed as dry on Fig. 2, 
all of the excavation has been done by dredges. As the 





TABLE —DREDGE PERFORMANCE ON CHESAPEAKE & 
DELAWARE CANAL 


Name Period Worked Size In. Section Yards 
Washington.. Sept. 24, 1923—Mar. 15, 1924 22 A 640,876 
Clinton July 7, 1924—Sept. 24, 1924 22 A 383,893 
Cape May. Sept. 25, 1924—Feb. 26, 1925 20 A 696,533 
Arundel. . Oct. 1, 1923—July 20, 1924 22 B 1,728, 169 
Arundel Nov. 13, 1924—Dee. 3, 1924 22 B 81,774 
Arundel. July 21, 1924—Nov. 15, 1924 22 Cc 689,645 
Claremont, Nov. 20, 1922—Nov. 30, 1924 26 Cc 4,162,039 
Claremont. Mar. 6, 1925—-May 12, 1925 26 C 451,502 
Claremont. Jan. 7, 1925—Mar. 28, 1925 26 D 225,217 
Claremont. May 13, 1925—May 17, 1925 26 D 22,926 
W. H. Gahagan 

No. 5 Dec. 1, 1923—Dec. 30, 1925 26 Cc 1,522,994 
Cape May Sept. 24, 1923—Dec. 31, 1923 22 D 424,440 
Clinton Oct. 18, 1923—May 14, 1924 22 D 927,804 
C. W. Catt Dee. 12, 1923—June 12. 1924 27 D * 914,558 

Total 12,872,370 
Dry excavation : 716,479 
Excess dredging. 1,191,644 
Remaining to be excavated. 518,407 

Grand total. 15,298,900 





——=—=— 
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old canal was kept in operation and the locks would not 
pass dredges and their tenders and scows the first prob- 
lem was to get the plant into the canal. At Chesapeake 
City an old saving basin near the lock was diverted to 
locking purposes. Steel sheeting put in and taken out 
as required served as the lock gates. Virtually all 
dredging equipment was put into the canal and taken 
out again by this means except one dredge at the east 
end. Here the dredge working through from Reedy 
Point as it came to the old canal built a dam behind 
itself and then cut through into the higher level. By 
reversing the operation this same dredge locked itself 
back into the sea-level channel. 

All the work divided as shown by Fig. 2 was done by 
three dredging contractors. On the sea-level stretches 
at the ends the work was deepening natural channel on 
a course laid out to take all the advantage possible of 
the deeper pools. The material was deposited along- 
side the canal in water or on shore behind dikes. Seven 
dredges were operated at various times as shown by 
the accompanying table. 

All were hydraulic dredges, with revolving cutter 





FIG. 7—VIEW SHOWING WIDENING CUT AND OLD 
CHESAPEAKE & DELAWARE CANAL 
heads, pumping through steel pipe lines on pontoons 
and on shore. At both ends as shown by Fig. 2 a 
portion of the work was in the canal proper and the 
dredging plant used here had to be locked in as pre- 
viously described. 

In section B the conditions were much the same as in 
sections A and D. Disposal areas were found in the 
swampy bays of the ponds traversed and the operation 
was straightforward channel widening and deepening 
under water. The large task was between the P. W. & 
B. R.R. bridge and Guthries Run. As shown by the 





FIG. 8—DREDGE CUTTING DOWN HIGH BANK 


profile, Fig. 4, this was all deep cut operation, and dis- 

posal areas had to be provided behind the high banks. 
A plan of the deep cut section showing the disposal 

areas is shown by Fig. 5. Low spots in the rims of 
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these areas were closed by dikes and spillways were 
provided, principally into Guthries Run for the over- 
flow. At Guthries Run also a permanent spillway, Fig. 
6, had to be provided. All the widening, as shown by 
Fig. 4, was done on the north side of the canal. A good 
visualization of its extent is given by Fig. 7 which 
shows a portion of the section excavated dry as denoted 
on Fig. 2. This steam shovel work was but a small 
portion of the yardage but the cut allows an excellent 
comparison of the old and the new canal. Ordinarily 
the dredges undercut and caved down the high bank 
above water as indicated by Fig. 8. A pipe line and 
disposal area are shown by Fig. 9. Here the end pipes 
with bottom ports are building up dikes. Indeed in 
methods and equipment all the way through there were 
only the regular practices, varied as the situation 
required. 

Besides the routine requirements the specifications 


Sanitary Rules for Installing Well Pumps 


EGULATIONS for the installation of well pumping 

machinery designed to protect the sanitary quality 

of water supplies have been formulated by the Commit- 

tee on Sanitary Control of Ground Water Supplies of the 

Conference of State Sanitary Engineers and approved 

by a number of pump manufacturers. Some of these 
regulations are given below: 


A. The use of a well pit or sub-ground-level pump room 
shall be avoided on account of the possibility of stoppage of 
the drain or ejector and neglect to replace the well top seal 
after making repairs. 

B. Where the pump head is installed without a pit: 

1. The pump head shall be installed on a concrete base 
of sufficient height to permit the outside casing to extend 
at least 4 in. above the pump room floor, and to enable the 
installation of a suitable connection as under B-2. 

2. The annular opening between the outside casing and 
pump column shall be closed by means of a suitable water- 





FIG. 9—TYPICAL SPOIL 


for dredging provided that: “To cover unavoidable in- 
accuracies of dredging processes, material actually re- 
moved to a depth of not more than 1 ft. below the 
required depth will be estimated and paid for at one- 
half contract price.” Also it was provided that: 
“Material actually removed within limits approved by 
the contracting officer to provide final slopes not flatter 
than 1 on 2, but not in excess of the amount originally 
lying above this limiting side slope, will be estimated 
and paid for, whether dredged in original position or 
after having fallen into the cut.” The material re- 
moved outside of these limits and not paid for consti- 
tutes the excess yardages shown on Fig. 2. 

All construction except some jetty work has been by 
contract, as indicated on Fig. 2. This is also the case 
with the bridge construction now in progress. All de- 
sign and construction has been under the direction of 
Col. Earl I. Brown, Corps of Engineers, U. S. A., 
District Engineer, U. S. Engineer Office, Wilmington, 
Delaware. 


$60,000,000 from Gasoline Taxes in Six Months 

Gasoline taxes collected by the several states yiélded 
a revenue of $60,108,734 in the first half of 1925 of 
which $53,814,240 is applicable to road work, according 
to a report by the Bureau of Public Roads. At the 
beginning of the year there were 13 states which did 
not tax gasoline. At the present time ~ tax is imposed 
in all states except Illinois, Massachusetts, New Jersey 
and New York. On July 1 the tax per gallon was 5c. 
in one state, 4c. in two states, 34c. in one state, 3c. in 
twelve states, 2}c. in one state, 2c. in 23 states and Ic. 
in five states. 


AREA AND PIPE LINE 


tight connection which will effectually prevent waste water, 
oil or other contaminating material entering the well. 

C, Where the pump head is installed with a pit or in a 
pump room below the ground level: 

1. The sides and bottom of the pit or pump room below 
the ground level shall be constructed of watertight concrete. 
It is preferable that the pit be left uncovered, surrounded 
by a railing, to permit easy inspection by the operator. 

2. The annular opening between the outside casing and 
pump column shall be closed by means of a watertight con- 
nection capable of withstanding for 24 hours, without leak- 
age, the water pressure resulting from complete filling of 
the pit with water. The types of connections approved in 
order of preference are: (a) An all-flanged or threaded 
connection. (b) A stuffing box connection. (c) Metal to 
grouted cement connection with suitable gasket (not rub- 
ber), to be used only when joint carries weight of pump 
column and pump head is rigidly supported against vibration. 

Any vents provided for the well shall be extended by a 
pipe with screw or flange connections to a point above the 
floor level. A return ell shall be screwed on the upper end 
of this pipe, and screened. 

3. Drainage shall be provided for the pit. (a) By use of a 
drain consisting of a sewer pipe, not less than 6 in. in diam- 
eter, with cemented joints, installed in a straight line and 
on an even grade of not less than 0.6 ft. per 100 ft., with 
a concrete bulkhead at the outlet to insure an open dis- 
charge at all times; provided that under no conditions shall 
this drain receive sewage or be connected to a sewer and 
that the bottom of the pit so drained is above the high 
water level in any adjacent watercourse. (b) By means of 
a pump or ejector drawing from a sump of not less than 
12 cu.ft. capacity situated so as to collect all waste water. 
This pump or ejector should operate automatically or be 
connected to some moving part of the pump head so as to 
operate continuously with this pump. This pump shall 
discharge above the pump room floor level. 

4. The bottom of the pit or pump room shall be sloped 
away from the top of the well casing toward the drain or 
sump with at least 6-in. grade to insure ready flow. 
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Ships Unloaded by Barges Operating 
on Slipway Structure 


Method Used Where Construction of Piers Is 
Impractical Because of Distance of 
Deep Water From Shore 


STRUCTURE that has been erected on the west 
coast of Guatemala for landing ships’ cargoes that 
have been transferred to barges is applicable to any 
coast line where the necessary depth of water for the 
flotation of ships at all stages of the tide is too far 
from the shore to insure economical construction of 
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piers. The structure is a slipway built between a point 
t mile from shore, the nearest approach that is possible 
by a deep sea vessel, and the unloading dock several 
wo feet inland. The slipway provides trackage 
or a cradle that carries the barges from the water 
to the unloading point. 

The constituent parts of the slipway system reading 
from the sea end, as shown in the drawing, are: Two 
dolphins which assist in placing the barges on the lower 
end of the slipway; the inclined portion of the slipway 
resting on the sea bottom and supported on piles; a 
girder platform mounted on central trunnion bearings 
and hydraulically controlled which effects the change 
necessary from inclined to horizontal track; the level 
portion of the slipway on shore; the unloading berths; 
the cradle for carrying the barges up the slipway; and 
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the haulage systems—one for hauling the barges from 
the outside dolphin to the slipway, the main haulage 
system which operates the cradle on the slipway, and 
one for sideslipping the barges to the unloading berths. 

Method of Operation—When a ship arrives, it anchors 
as near as possible to the outside or turnaround dolphin 
and transfers its cargo to barges. These are towed 
to the dolphin and attached to the inhaul rope by which 
they are pulled to the guide roller dolphin. From here 
they are transferred to the cradle on the slipway. The 
cradle is constructed entirely of steel, is 45 ft. long 
and consists of two parts, the main cradle that operates 
on the slipway tracks and a side-slipping cradle mounted 
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on five transverse rails on top of the main cradle and 
used to side-slip the barges from the slipway into the 
unloading berths. An empty side-slipping cradle is 
shown in berth No. 2, while the main cradle has been 
stopped just beyond. On its starboard side, the main 
cradle has a docking platform which is clear of the 
water when the cradle is in its lowest position on the 
slipway. 

The turnaround dolphin is a pile and timber structure 
used solely for mounting a pulley around which the 
barge hauling wires turn. This hauling system is used 
cnly to place the barges upon the cradle. The guide 
roller do!phin is also a pile and timber structure incor- 
porating a platform of rollers that facilitates placing 
the barge in the correct location over the blocks on the 
cradle. The slipway as stated rests directly on the 
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sea bottom. It consists of 70-lb. rails placed at 8-ft. 
gage and resting on timber ties. For the purpose of 
obtaining additional steadiness at the bottom of the 
slipway, a third rail is introduced and extends a dis- 
tance of 375 ft. This extra rail accommodates a third 
set of rollers on the starboard side of the cradle. The 
total length of travel of the cradle is 806 ft. The in- 
cline of the slipway varies from one foot in 32.5 ft. at 
the bottom to one in 9 ft. near the top. The construc- 
tion details of the horizontal portion of the slipway are 
essentially the same as the inclined portion. 

Transfer Platform—The platform which transfers 
the barges from the incline to the horizontal is one of 
the features of the system. In swinging on its central 
transverse axis the rails of the platform come into 
proper registration with those of both the inclined and 
horizontal slipway. The platform is a steel girder 
structure controlled by hydraulic rams. The cradle 
in passing over the center of the platform depresses a 
lever releasing a trigger gear, and the platform swings 
slowly under the weight of the load at a speed controlled 
by the hydraulic system. When a barge has been taken 
up, the platform remains locked in a horizontal position 
until an empty barge returns, when the operation is 
reversed and the beam again takes an inclined position. 

Unloading Procedure—Two unloading berths are pro- 
vided as shown in the drawing. The cargo is trans- 
ferred from the barges to a platform or directly into 
railway cars by means of a hand-operated overhead 
crane running on a 50-ft. girder track*with a span of 
63 ft. Registering stops are provided on the slipway 
so that the transverse rails of the side-slipping cradle 
will automatically line with the rails of the unloading 
berth. After discharging a side-slipping cradle and 
its loaded barge, the main cradle moves to the ,next 
berth, picks up an unloaded barge and returns to the 
bottom of the incline. 

Haulage Systems—There are three separate and inde- 


pendent haulage systems, each operated by steam. The: 


main haulage system operating the cradles is of the 
single wire rope type capable of handling a load of 165 
tons including the weight of the main and side-slipping 
cradle on an incline of 1 to 9, at a speed of 20 ft. per 
minute. Change-over gears are provided for use when 
dealing with light loads over that incline or full loads 
over the lower part of the slipway where the gradient 
is 1 in 32.5 and the speed 80 ft. per minute. The main 
hauling wire is 34 in. in diameter while the downhaul 
cable is 1} in. in diameter. The downhaul rope fastens 
to the lower side of the cradle and is passed around a 
pulley beneath the water at the lower end of the slipway. 
The main or uphaul cable is fastened to the top end of 
the cradle. 

The haulage system for bringing the barges from the 
turnaround dolphin to the lower end of the slipway is 
of the endless rope type, the rope passing around a 
10-ft. diameter pulley on the dolphin at the sea end, 
and on the land side fastened to a tension truck with a 
horizontal tension wheel of large diameter, the tension 
being maintained by a weight placed in a pit as shown 
in the drawing. The third haulage system is used to 
transfer the barges and side-slipping cradles in and out 
of the unloading berths. 

The complete unloading system was designed by W. 
Gordon Glover, M. I. N. A., of London, S. W. 1, and 
was described in Engineering, London, Aug. 21, 1925, 
from which source this article has been prepared 
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Experiments with Concrete Ties 


ATISFACTORY experience with a trial lot 
twenty-two reinforced-concrete ties laid in Ma 

1916, at Eagle Pass, Texas, has led the Southern Pacif 
Ry. to make a hundred ties of the same type, which a: 
to be placed in heavy-traffic main-line service. Accord 
ing to a statement by H. M. Lull, chief engineer, in th. 
1925 report of the tie committee, American Railway 
Engineering Association, relative to an inspection mad 
in 1924: “The ties are apparently in as good conditio: 
as when they were installed. There is no indicatior 
whatever of impending failure.” 

This present installation, with nine years’ service, is 
shown in Fig. 2, the track being opened up for a chang: 
in grade made necessary by raising the level of the 
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FIG. 1—THE “INDESTRUCTIBLE” CONCRETE TIE 


adjacent bridge, just beyond where the man stands on 
the track. With ties spaced 18 to 26 in. c. to c. the track 
has kept in good line and surface, and is said to have 
required practically no tamping to maintain its surface. 
While the regular traffic is light, amounting to only 
about six trains daily, it is stated that there are frequent 
movements of switching engines, with the stopping and 
starting of heavy loads on this piece of track. Another 
installation of thirty-seven ties of the same type has 
been made on the standard-gage main line to the mines 
of the New Sabinas Co., at Cloete, Coahuila, Mexico. 
It is expected that concrete ties will be used in all future 
renewals on this line. 

All these ties are of the form shown in Fig. 1. At the 
ends they are of rectangular section, 8 x 12 in., with 
recesses for wood blocks 8 x 6 x 14 in., to which the 
rails are spiked, The blocks absorb vibration and take 
the wear, so that there is no wear or disintegration of 





FIG. 2—CONCRETE TIES AT EAGLB PASS, TEXAS 
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the concrete. They are held in place by iron straps and 
key-bolts, the bolts being slotted for vertical cotters or 
keys, as shown. At the middle, the tie is reduced to 10 
in. in depth and is wedge-shaped on the bottom so that 
there is no tendency for the track to become center 
hound. A gravel concrete of 1:2:4 mix was used for the 
ties, with steel reinforcing rods arranged as shown in 
the drawing. These ties were. invented and patented by 
F. C. Shearer, engineer for the U. S. Indestructible Tie 
Mfg. Co., Eagle Pass, Texas. 





Steel Multiple Stops Swirling in 
Surge Chamber 


Remedy Effected Without Decreasing Effectiveness 
of Surge Chamber or Interrupting Regular 
Service of Power Plant 


HEN an additional unit was recently added to 

the three already in service at the White River 
plant of the Puget Sound Light & Power Co., Seattle, 
Wash., it was found that the new combination of 
hydraulic conditions, not contemplated in the original 
design, caused a violent swirling in the surge chamber. 
The swirling and surging was eliminated and regula- 
tion was materially improved by putting a steel man- 
ifold in the bottom of the surge chamber. This was 
done without interfering with the service demands on 
the plant by adopting the construction scheme described 
below. Installation of this unit was described in Engi- 
neering News-Record, Sept. 10, 1925, p. 422. 

The surge chamber, 30 ft. in diameter, stands at 
the énd of the supply tunnel, 12 ft. in diameter, and 
at the head of the penstock lines. The surge cham- 
ber was built with only three outlets and the new pen- 
stock supplying the recently installed fourth unit was 
tapped into one of these three lines a short distance 
below the surge chamber. For years the surge cham- 
ber has supplied three penstock lines without undue 
agitation and it was solely the increased flow incident to 
operating the new unit that caused the excess surging. 

The first step in the installation of the multiple was 
to shut down the plant over a Sunday and take careful 
measurements in the surge chamber from which to 
build the steel special. On Memorial Day and the fol- 
lowing Sunday, when: the plant could conveniently be 
shut down for 48 hours, the multiple was completely 
installed, the three 8-ft. portions and the 12-ft. con- 
nection with the tunnel all being calked into their 
respective openings by means of lead gaskets driven 
home with steel packing rings. 

When the manifold was in place the plant was put 
in service and pending completion of the work was 
operated without the surge chamber; that is, the pen- 
stocks were connected directly to the supply tunnel. 
Concrete was then placed around the steel multiple, 
burying it completely with the exception of a 7-ft. out- 
let on either side of the 12-ft. section where forms 
were built up to permit later access to the steel pipe. 
Small openings were also “formed out” where each 
8-ft. pipe enters the tunnel outlet from the forebay. 

When the concrete had set, the plant was shut down 
again at a convenient time and an oxyacetylene torch 
was used to cut away the steel of the manifold at the 
desired points. Cuts were made at the entrance to 
the 8-ft. outlets so that the gate valves could close 
as before and 7-ft. circular openings were cut on either 
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side of the 12-ft. pipe through which water would have 
access to the surge chamber. 

Incidentally in cutting out these 7-ft. openings from 
the 12-ft. pipe section, the manholes which were used 
to facilitate erection of the steel multiple were also 
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eut out, these manholes having been purposely located 
in the section that were to be later removed. 

Thus after the concrete had been placed and the 
openings cut in the pipe line, the conditions were much 
as before so far as supplying the penstocks is con- 
cerned, but only a small part of the water passing 
through the steel multiple escapes into the forebay. 
The result of this, company officials report, is that the 
regulation has been very much better, that there has 
been no excessive surging (the water in the forebay 
rising and falling slowly) and all conditions improved. 

The installation of the steel multiple was done under 
the direction of W. D. Shannon, construction engineer 
for the Puget Sound Power & Light Co., which is a 
subsidiary of Stone & Webster, Inc. 
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Large Multiple-Arch Dam Being 
Built in Italy 


The Tidone Dam for Irrigation and Power 170 Ft. 
High—Cement Plant With Vertical Kilns 
Built Especially for the Concrete 


By J. B. LIPPINCOTT 
Consulting Engineer, Los Angeles, Calif. 

N UNUSUAL multiple-arch dam with a maximum 

height of 53 meters (170.6 ft.) and 722 ft. long, 
known as the Tidone Barrage on the Tidone River, 
in northern Italy, is now under construction, about 38 
miles southeast of Milan. The writer last year visited 
this structure in company with the chief engineer, Cav. 
Uff. Augusto Ballerio, from whom the following data 
were obtained. 

The project is being built by an Italian syndicate of 
land owners primarily for the irrigation of 10,000 acres 
between the Apennines and the River Po near the town 
of Piacenza. This irrigation is of interest as the rain- 
fall at Milan, which is in this region, averages 39.61 in. 
per annum. Of this rainfall 51 per cent occurs between 
April 1 and Sept. 30, but it is found that a safe water 
supply for agriculture in summer justifies the construc- 
tion of irrigation works. While irrigation is of common 
practice in this region, this is said to be the first 
storage reservoir in the region built for the conserva- 
tion of flood water for that purpose. 

The complete plan includes the building of the main 
dam, herein described, for the regulation of the Tidone 
River, and a second structure 148 ft. high on one of 
its lower affluents, the Tidoncello, with reservoirs of 
10,125 and 4,131 acre-feet capacity respectively. The 
drainage area tributary to the main dam is 32 square 





FIG. 1—VIEW OF MODEL OF TIDONE DAM IN ITALY 


miles of mountains, and of the two combined 43.6 
square miles. The runoff available for the main reser- 
voir in normal years will fill it 4.5 times. The irriga- 
tion supply is estimated at 88 sec.-ft. The minimum 
supply for power is given as 44 sec.-ft. A small reser- 
voir will be built at Nibbiano, below the power plants 
and above irrigation diversions, to regulate the fluctua- 
tions of flow due to the power demands so as to fit the 
irrigation requirements. 

Contracts have been made for the sale of hydro- 
electric power to a Milan company so that the revenue 
from power sales will carry interest charges for the 
project and amortize the bonds is 30 years. 

A report in Italian has been published under the 
following title: “Consorzio d’Irrigazione della Valti- 
done, Piacenza. Relazione Tecnico-Finanziaria 1920.” 
P. F. Gemperle of this office has made the following 
review of this report: 

Arch Design—The arches are inclined at an angle 
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of 45 deg. with the horizontal and are circular in 
plane normal to their line of inclination. They ha 
a@ constant upstream radius of 16.4 ft. (5.0 m.) an) 
subtend an angle of 180 deg. They vary in thickn: 
from 1.15 ft. between El. 359 m. and El. 346.50 
to 3.61 ft. at the stream bed, El. 314.50 m. They we 
designed by formulas of Professor Guidi, which ar 
based on the elastic theory, for stresses due to hydr 
static pressure and for temperature stresses. In con 
puting the latter it was assumed that the dam w:; 


“El. 32.45 





FIG. 2—SECTION THROUGH TIDONE DAM ON 
AXIS OF POWER PLANT 


built at a temperature of 59 deg. F. (15 deg. C.) and 
that with a full reservoir the following temperatures 
occurred: 


{39 deg. F. (+ 4 deg. C.) at extrados 
During winter 14 deg. F. (—10 deg. C.) at intrados 

eg. F. (+10 deg. C.) at extrados 
During summer | 86 deg. F. (+30 deg. C.) at intrados, 


thus creating variations from the construction tem- 
perature of: 
During winter { 7? Gee F (—2s des. Cat inrados 
During summer } “97 eg. F. (415 deg. C.) at intrados 
Under these assumptions the combined maximum com- 
pressive stress in the arches was found to be 613 Ib. per 
sq.in. and the maximum tensile stress 18 lb. per sq.in. 

In no case was the dead-load of the arches considered 
as it improves the distribution of the stresses. 

Buttress Design—The buttresses are spaced 32.8 ft. 
center to center and their thickness varies from 2.30 ft. 
at the top to 7.22 ft. at the stream bed, the increase 
in thickness occurring in steps corresponding to the 
stepped thickness of the arches. 

The buttresses were assumed to be independent of 
the arches and received as loads their dead weight, the 
weight of the arches and the water pressure. Under 
these conditions the maximum compressive stress was 
computed to be 261 Ib. per sq.in. for a full reservoir 
and 106 Ib. per sq.in. for an empty reservoir, with no 
tensile stresses at any point. 

Cement Plant Built—The syndicate has built its own 
cement plant for the work. It is of interest because 
it is the old method of cement manufacture with certain 
improved details that have been developed by Cav. 
Ballerio. It has a battery of 3 gas kilns of 60,000 kilos 
of cement per 24-hr. day, or 330 barrels capacity. A 
shale-like rock containing 75 per cent carbonate of 
lime and 25 per cent silicate of alumina was found 
within a mile of the dam site. This is quarried and 
broken in sizes up to about 6 in. and put into vertical 
stone kilns 92 ft. high. The kiln is 10 ft. in circular 
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terior diameter on top and 10.5 ft. interior square ‘at 
ttom. It has hollow walls. Coal costing $8.60 per 

ton is used to generate gas, which is introduced into 

two lower levels of the kilns where a temperature of 

2550 deg. F. is desired. It is said that the amount 
f coal required is 12 per cent of the weight of the 

tone. The stone is put in at the top of the kiln and 

taken out at the bottom at such rate as is required to 
produce the proper burning. The edges of the stone 
are fused but they are not vesicular as in the case 
of our standard manufacturing practice. The stone 
then goes directly to a revolving cylindrical mill 44 ft. 


FIG 


in diameter. Twenty per cent of raw silica is added 
at this stage. The mill is nearly horizontal. The first 
6 ft. is a steel ball compartment. Next there is a 6-ft. 
screen compartment and then 17 ft. of a pebble mill. 
The material is ground until but 12 per cent remains 
on a 175 mesh screen. Gypsum is added to control the 
setting time. 

Common labor is 2 lira per hour (8.6c.) for a 10-hr. 
day. Carpenters are paid from 138 to 17c. per hour. 
Electric power for operating the mill costs 1.6c. per 
kw.-hr. The cost data were not examined but with 


FIG. 4—LOOKING INTO THE BUTTRESSES OF ITALIAN 
MULTIPLE ARCH DAM 
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these unit costs including depreciation but excluding the 
cost of sacks, it is stated the cement is produced for 
7.26 lira per 100 kg. at the mill or about 56c. per 
U. S. barrel. 

Concrete—A testing laboratory with standard equip- 
ment is maintained at the works. The briquets for 
testing tensile strength are of much the same size and 
shape as those used in the United States. The cylinders 
for crushing are circular, 2.8 in. diameter, and the 
same height. Three breaks are made and averaged 
for each recorded test. Two months of these records 
were examined by the writer and the following extreme 


8—TIDONE DAM UNDER CONSTRUCTION 


ranges of results were found, all samples being for 
mixtures of 1 cement to 3 of sand: 


Tensile Strength 
Ib. per sq. in. 
Time Max. 
7 days 469 
28 days ccccee 640 
S BUSAN Sales ce”) Soe 


Compressive Strength 
lb. per sq. in. 

Min. 

3266 

4150 

4936 


The standard sand did not appear as good as our 


Ottawa sand. Only four of the compressive three- 
month tests were noted by the writer. 

Stream-bed gravel is washed and screened for the 
concrete. The mixture is 1:2:4 in the foundations 
and abutments, and 1:1.8:3.6 in the arches. It is 
distributed through towers and spouts as shown in the 
accompanying view. It is stated that there are 31 lb. 
per cu.yd. of reinforcing steel in the buttresses and 
72 lb. in the arches. 

The bedrock formation is shale. The left abutment 
is poor and a large amount of stripping is necessary. 
Near the left abutment and under the dam the stream 
bed is covered with a slab of concrete apparently for the 
purpose of improving the foundations. Drain tile and 
vents are said to be used under this apron to prevent 
upward pressures. The writer does not have the data 
available to give further detail relative to this founda- 
tion slab. Large triangular masses of concrete are 
placed across the entire width of the canyon at the 
upper toe of the dam and as a cutoff wall as shown 
in the section. This is a new feature in this type of 
dam to the writer. 





i Oi aR il cli ii ih Ma 8, Ai 


712 ENGINEERING 


NEWS-RECORD Vol. 95, No. | 





Thousand-Mile Road System Plan for Cook County 


With 346 Miles Paved, Cook County Outside of Chicago Has Begun Program 
of 95 Miles a Year for Five Years 


ITH 346 miles of paved road, Cook County out- 
side of Chicago plans to double its hard-surface 
road system in the next few years. Coincidently it 
will be widening old pavement, putting in four-way 
intersections, eliminating crossings of railways at 


FIG. 1—PROPOSED PAVED ROAD SYSTEM OF 
COOK COUNTY 
At the end of 1924, 346 miles of county road (outside of 
Chicago city limits) had been paved. Some %5 miles more 
ure being built in 1925. It is the plan to build 95 miles 
“a year tor four years more. 


grade and doing various things, besides increasing 
mileage, to keep up with traffic needs. In several ways 
the new pavement practice and the improvement 
methods command attention. There is, however, a 
problem of wider interest in through route development 
and in securing ways of access to the great city em- 
braced by the county. Now traffic enters by a few con- 
gested routes. 

Traffic and Road Conditions—A map of the existing 
and planned paved road system of Cook County is given 
by Fig. 1. In the shaded area of Chicago only control- 
ing streets are indicated. None of the dozens of subur- 
ban villages, which ring the big city, are designated. 
The map has been kept down to the simplest elements 
of a road map to bring out clearly the size of the future 
paved road program. Briefly this is to construct by 
state and county 95 miles of paved road a year for five 
years. With the present rate of annual increase in 
motor vehicle registration, the mileage of new road 
planned will scarcely more than preserve the present 
ratio between paved road mileage and the number of 
vehicles registered. 

Besides keeping pavement mileage abreast of motor 
vehicle registration the plan as presented had two ob- 
jects in view: (1) Multiplication of entrances to Chicago 
and (2) continuity of trans-county routes. As shown 
by the flow chart Fig. 2, of highway traffic, determined 
by the traffic survey made by Cook County and the 
Bureau of Public Roads, there are 13 paved traffic en- 
trances. The new road system will add 15 more en- 
trances. In respect to the present entrances the flow 
map Fig. 2 shows some entrances receiving a great ex- 
cess of traffic over others. This is not due to the nat- 
ural flow of traffic. For example the natural entrance 






for traffic from the south is Halsted St. Instead 80 pe: 
cent of this traffic enters by Western Ave. This is du: 
to the poor condition of Halsted St. in the city and to 
a group of grade crossings just south of the city line 
Rather than delay at the crossings and travel over : 
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boards shall have power to acquire right-of-way for 
the laying out, altering or widening any public highway 
situated within the county, and if compensation there- 
for cannot be agreed upon with the owner thereof, to 
condemn jn the name of the county in some manner as 
near as may be provided in “An Act to Provide for the 
Exercise of the Right of Eminent Domain,” but the 
county shall not be required in any case to furnish 
bond. While the old law had been a serious problem 
in the opening up of new roads in the county, with the 
passage of this act this obstacle has been removed. 
The physical obstacles are greatest however. 

1. Running southwest from the city are three parallel 
streams, the Des Plaines River, the Main Drainage 
Channel of the Sanitary District and the old Illinois 
and Michigan Canal. The location of a road across 
these streams is so expensive that at present in a dis- 
tance of 20 miles there are only three crossings, This 
factor limits the location of highways to a lesser extent 
all the way up the Des Plaines River as far as Wheeling. 

2. Chicago has become the greatest railroad terminal 
in the world and its railroads have been forced in many 
instances to place their large yards and shops outside 
the city limits. These yards are practically insurmount- 
able barriers to highway location, as grade crossings 
are out of the question and the cost of either viaducts 
over or subways under multiple track layouts is pro- 
hibitive. 

3. Another barrier that is rapidly becoming a very 
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FIG. 4—STANDARD ROAD SECTION WITH CONCRETE PAVEMENT 


rough street, traffic detours 4 miles to get onto Western 
Ave. This condition is duplicated at several entrances. 
The fifteen new entrances of the county system will im- 
prove conditions but more particularly the county and 
the city are working together so that where the county 
road delivers its traffic it will find. an improved city 
street to receive it. 

Besides giving more and wider entrances to Chicago 
the new county system multiplies trans-county roads. 
With all the roads of Cook County, a survey shows only 
a few continuous routes north and south or east and 
west. A map of a section of the county showing only 
north and south roads but all of them, is given by 
Fig. 3. The lack of continuity of route is outstanding. 
A plan of the east and west roads is no better. And 
this section of the county is no worse than others. By 
closing gaps the new county system will provide 
through-county routes. 

So much for the broad county plan (1) To increase 
mileage, (2) To multiply entrances into Chicago and 
(3) To provide through-county routes. It has some 
serious obstacles to overcome. Until this year one was 
legislative. By the previous state: law it took about 
two years to get possession of new right-of-way after 
the consent of the property owners. At the last session 
of the legislature a senate bill amending the “Law in 
Relation to Roads and Bridges,” was approved May 25, 
1925. The amendment provides that the several county 
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Joining Old Pavement 
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FIG. 5—FOUR TRACK INTERSECTION FOR 
TWO-TRACK ROADS 


important one is the “special use area.” A tract of 
ground once set aside for a cemetery or a golf club and 
which has been improved for such use influences in a 
large measure the location of highways. Although 
such areas demand reasonable access to a paved high- 
way, any attempt to obtain from them any right-of- 
way for highway purposes usually meets with strong 
opposition. 

The new road plan as indicated by Fig. 1 is worked 
out to overcome these obstacles so far as conditions can 
be anticipated. 

Design and Construction—Generally concrete roads 
are being constructed, the design and construction being 
substantially those employed by the Illinois Division of 
Highways, The new roads, however, are being built 
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FIG. 6—JOINT OF OLD PAVEMENT AND WIDENING STRIP 


36 ft. wide with 20-ft. pavements as shown by the sec- 
tion Fig. 4. At, intersections, where new roads are 
built crossing each other or old roads, a four-track 
width of 40 ft. is being adopted for some 500 ft. each 
of. the four ways from the crossing. An intersection 
plan is shown by Fig. 5, which also gives quantities and 
location data. These widenings are proving decidedly 
effective in speeding traffic across intersections, In 
construction, where the intersection is with an old road, 
the old road slab is widened out at the edges as shown 
by the east and west road of Fig. 5. The new road is 
built to full width. 

Widening of old pavements is being done in 10-ft. 
strips whether the old pavement is 18 ft. or 20 ft. wide: 
Generally the older pavements being widened were not 
of the present thickened-edge section. The connection 
of the widening strip is therefore made as shown by 
Fig. 6. The drawing is of a fraction of the slab only; 
it extends 10 ft. from the old pavement. edge and its 
outer edge is of the same thickened section shown by 


Fig. 4. In Fig. 6 notice is called to the wide und 
pinning, 6 in., of the old slab and to the cantilever ,. 
inforcement. A very stiff junction has been adopt: 
to get away from the common hazard of the wideni: 
slab breaking away, or settling differently, from the oj! 
pavement. 

The Cook County Department of Highways, Geo. A 
Quinlan, superintendent, is directing all of the work o: 
the new county road system. 


The Tri-Cities’ Activated-Sludge 
Plant at Alhambra, Calif. 


Many Changes Necessitated by Inadequate Initial 
Capacity—Continuous Filters Dewater 
Sludge—Additions Planned 


HE TRI-CITIES’ activated-sludge plant, built to 

serve Pasadena (including San Marino), South 
Pasadena and Alhambra, in southern California, and 
located in Alhambra, was put into service in January, 
1924. Including additions since completed or now 
under way, the plant embraces 2 Dorr fine screens, 18 
aération tanks, 4 settling tanks (Dorr clarifiers), 
11 sludge re-aération tanks and 2 Oliver sludge filters. 
The effluent is used on the Pasadena sewage farm, or as 
much of it as can be used there. The plant was 
designed to dispose of sewage from an ultimate popu- 
lation of 100,000, which it was expected would be 
reached in 1930. In making plans for the plant, 
however, the quantity of sewage, the growth of popu- 
lation and the time required for construction were all 
underestimated and by the time the plant was ready 
for service the sewage flow was nearly equal to the 
plant capacity. It was found, also, that the operation 
could be improved by lengthening the 4-hr. detention 
period which was the basis on which the design had 
been worked out. } 

The Plant in Operation—Since the plant went into 
service, equipment designed for an average of 5 m.g.d., 
with a maximum of 8 m.g.d., has actually taken average 
flows up to 6 m.g.d., with maximums of over 12 m.g.d. 
In fact the actual volume handled has been about 25 
per cent greater than this on account of the volume of 
return sludge used. Operation on this scale has been 
made possible by several changes in the original design 
made from time to time in an endeavor to keep ahead 
of the increasing quantity of sewage received. Makinz 
these changes during operation has interfered, to some 
degree at least, with operating the plant in the most 
efficient manner, but in recent months much more 
satisfactory operation has been secured. At no time, 
operators of the plant state, has there been any diffi- 
culty in obtaining an effluent of purity superior to the 
requirements of the State Board of Health. 

Due to the necessity of replacing an unsatisfactory 
sludge dewatering process, large quantities of sludge 
accumulated at the plant. This sludge has had to be 
lagooned from time to time in the Arroyo San Pasqual, 
a “wash” crossing the city farm which adjoins the 
plant. Odors from this wash and from sludge spread 
upon the farm as fertilizer have been erroneously 
ascribed to the plant itself, which is reported to be 
normally free from odors that could cause nuisance to 
surrounding property. This lagooning, which was 


wholly- an emergency measure,-has been reduced as 
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improvements in sludge filtering have been made and 
when this article was being written it was expécted 
that the lagooning practice would soon be discontinued 
altogether. 

The problem of sludge disposal has been given much 
thought. Since the first of the year two Oliver con- 
tinuous filters have been put into operation for 
dewatering the sludge. They reduce sludge with a 
moisture content of 99.2 per cent to a sludge cake 
of about 80 per cent moisture. The monthly capacity 
of these filters is about 1,000 tons of sludge (80 to 82 
per cent moisture). At this moisture content the sludge 
cake is of about the consistency of wet blotting paper 
and is readily distributed over the farm by an ordinary 
manure spreader. When dried to about 10 per cent 
moisture the sludge shows 7.79 per cent of total nitro- 
gen calculated as ammonia, of which 3.18 per cent is 
water soluble, and a total phosphoric acid content of 
3.94 per cent. At this consistency and with these chem- 
ical proportions the sludge is said to be worth from 
50 to 75c. per ton as fertilizer. 

The plant as originally laid out includes a Dorr fine 
screen, 18 aérating tanks, two Dorr clarifiers and five 
sludge re-aération tanks. The aérating tanks are 10 ft. 
wide and 70 ft. long, with a depth of 15 ft., giving a 
nominal capacity of 75,000 gal. each. The average 
aérating period, with 20 per cent sludge, is 63 hr., with 
a minimum period of 4 hr. The Dorr clarifiers are 
50x50 ft. in size, with a 12-ft. depth, having a nominal 
capacity of 220,000 gal. each. The additional clarifiers 
are of the same size. The settling period for 20 per 
cent sludge averages 2 hr., with a minimum of 1.1 hr. 
The sludge re-aération tanks, of the same dimensions as 
the aérating tanks, have an aération period of 6 hr. 
on a constant return basis. 

When it became apparent that some emergency 
means of relieving the overloading was necessary, the 
plates on the 6x6-ft. Dorr screen, which had slots x2 
in. in size, were changed for plates with slots of twice 
this width. This increased the capacity of the screen 
from 6 to 10 m.g.d., which is the present nominal 
screening limit. The capacity was also increased by 
the building of an additional clarifier and six additional 
aérating tanks. 

With the maximum capacity afforded by these 
changes, there was still some question about the ability 
of the plant to handle all the sewage from the area 
it was originally intended to serve if the present rapid 
rate of increase continues. Further extension from 
time to time as the need develops is therefore planned 
and exfensions to certain elements of the plant are now 
under way. 

An 8x8-ft. Dorr screen with %x2-in. slots, having a 
nominal capacity of 10 m.g.d., is now being installed 
adjacent to the present screen, the screen house being 
extended to cover both screens with their appur- 
tenances. With these two screens the plant will have a 
nominal screening capacity of 16 m.g.d., with an actual 
capacity somewhat higher than this. 

An additional clarifier of the same size as those now 
in use is under construction and the sludge filtering 
apparatus will be increased 50 per cent. 

Disposal of Sludge and Effluent—The plant is located 
on the old 540-acre sewage farm owned by Pasadena. 
About 40 acres of the least valuable land s\rrounding 
and including the plant site have been reserved for the 
plant’s use and extension. 


The crops are oranges, walnuts, potatoes, beans, corn 
and alfalfa. Such of the effluent as is not required for 
irrigation flows miles through a concrete pipe with a 
capacity of about 36 m.g.d. to the Rio Hondo, a flowing 
watercourse which joins the San Gabriel River. When 
rain makes irrigation unnecessary, the entire effluent 
goes to the Rio Hondo. 

All the effluent is chlorinated before leaving the 
plant. Analyses frequently show no bacteria and at 
no time does the bacterial count exceed 200 per c.c. 
Comparative analyses have shown an effluent of much 
lower bacterial count than the water usually flowing in 
the Rio Hondo. The original plan was to locate the 
activated sludge plant on land bought for that purpose 
and for receiving the effluent known as the Tri-City 
farm, but litigation has prevented the use of that land 
for sewage disposal. 

The screenings (which, with the +x2-in. slots, 
amounted to 36 cu.ft. per m.g.) are buried on the farm 
and the sludge is used thereon as a fertilizer. Plans 
are being formulated for incinerating the screenings, 
as burial is expensive and unsanitary. 

The settled sludge from the clarifiers is dewatered 
by two 114x14-ft. Oliver continuous vacuum filters 
driven by two 5-hp. motors, with which are used two 
14x8-in. duplex dry vacuum pumps. The latter are driven 
by two 30-hp. motors. The filtrate is handled by two 
centrifugal pumps driven by 5-hp. and 74-hp. motors, 
respectively. The sludge cake from the filters is dis- 
charged onto a belt conveyor which delivers it to a stor- 
age bin whence it discharges by gravity to dump trucks. 

The quantity filtered varies from 0.175 to 0.240 m.g.d., 
depending on the condition of the filter cloth. These 
cloths can be used on an average of about 30 days 
before replacing. The average moisture content of the 
sludge delivered to the filters is 99 per cent. The 
dewatered cake from the filters averages about 84 per 
cent. The sludge is dosed with alum prior to delivery 
to the filters, the best results being obtained by using 
7 to 9 lb. per 1,000 gal. of sludge. 

The filter costs have been grouped under four gen- 
eral headings, labor, power, materials, and general 
expense unclassified. These costs do not include orig- 
inal purchase price of equipment, installation or de- 
preciation. Labor cost for the operation of the filters 
is $23.65 per 24 hr. and includes the services of four 
men, three of whom work on an 8-hr. shift basis. Power 
costs are estimated at $13.98 per 24 hr., based on 
horsepower of connected load with all equipment being 
in operation the full time. The cost of electric energy 
charged against this plant from the municipal power 
system is about 0.009c. per kw.-hr. Material costs 
include about 1,600 lb. of alum daily at 1.75c. per Ib. 
or $28 per 24 hr. Filter cloths and wire used in re- 
covering ‘two filters cost $132, or $4.40 per 24 hr. 
General expenses unclassified are estimated at $100 per 
year or 32c. per 24 hr. Totaling these several items 
the cost of operating the filters is $70.35 per 24 hr. 
Using 200,000 gal. as an average quantity of sludge 
filtered in 24 hr., the cost per 1,000 gal. of sludge 
dewatered amounts to 35c. 

The total cost of this plant to date is reported as 
about $532,000, or, on the basis of 55 gal. per capita 
per day, approximately $4.70 per capita of population 
served. On a power rate of 0.8 to 0.9c. per kw.-hr. 
the power consumed amounts to about $11 per m.g. of 
sewage handled. 
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The salaries of one superintendent, one assistant 
superintendent, one chemist, operators, laborers and 
one machinist and electrician, and miscellaneous labor, 
amount to $1,900 per month. Exclusive of interest, 
depreciation and sludge disposal, the cost of operation 
is rated roughly at $26 per m.g. No credit for fer- 
tilizer value of sludge or irrigating value of effluent 
is included in this figure. 

A scheme of ocean sewage disposal for the western 
portion of Los Angeles County (see Engineering News- 
Record, June 18, 1925, p. 1026) is being developed by 
the county engineers and Alhambra and South 
Pasadena have signified their intention of joining this 
when it is available. When this article was being 
written it had not yet been decided whether Pasadena 
and San Marino would also join the county system. 
Should they do so the treatment portions of the plant 
would probably be abandoned, some portions of the 
mains and interceptors becoming part of the county 
scheme. 

R. V. Orbison, formerly city engineer of Pasadena 
and since 1920 city manager of South Pasadena, con- 
ducted tests and made other investigations preliminary 
to the design of the plant and played a large part in its 
design. Final design and also construction were under 
the general supervision of C. W. Koiner, city manager 
of Pasadena (resigned July 1), E. M. Loraine, city 
manager of Alhambra, and A. W. Wyman, consulting 
engineer. E, P. Demey was engineer of construction. 
G. H. Hooper was responsible for most of the statistical 
surveys and reports. William J. Fox is city engineer 
of South Pasadena. 


Stone Bridge Piers 80 Years Old 
Found in Poor Condition 


Removal of Cracked Piers of Pittsburgh Bridge 
Reveals Unbonded Core Held 
by Face Ashlar 


AST spring, a short time before reconstruction 
work on the Ninth St. bridge over the Allegheny 
River in Pittsburgh was to begin, the bridge was re- 
ported to be unsafe, because of the dangerously cracked 
condition of its piers; it was closed for traffic by order 
of the county commissioners on Feb. 10, 20 days before 
the time when it would have been closed for reconstruc- 
tion purposes. There was strong public protest against 
the closure as unnecessary and unwarranted. In the 
progress of the demolition of the old structure, how- 
ever, the condition of the old piers was found to be so 
bad that the prompt closing of the structure was seen 
to have been justified. 

The piers were built in 1840, and for a long time 
carried a wooden superstructure. In 1890 a steel super- 
structure was built on the old masonry; presumably 
some repairing was done on the piers at this time. The 
exterior of the piers was ashlar masonry of good ap- 
pearance, and it was assumed that the interior was of 
the same construction. Nevertheless, in recent years 
the piers cracked in a manner quite similar to the crack- 
ing of a brick or masonry test pier in the testing ma- 
chine just before failure. Fig. 1 herewith portrays the 
condition of pier 2, the second pier from the south or 
Pittsburgh end of the bridge. Wedges put into the 
cracks as indicators of enlargement frequently loosened 
and in some cases dropped out. The pier was banded 
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with steel straps and cables, drawn tight, to bind the 
pier together. The lower band, which was submerged 
at high stages of the river, was broken last winter, 
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FIG. 1—CONDITION OF PIER OF NINTH ST. BRIDGE, 
PITTSBURGH 

Pier near south end of bridge. For some time it was held 

together by steel banding, but the outward pressure con- 

tinued and caused enlargement of the cracks and failure 

of the bands. 


probably by ice impact. The second band from the top, 
many feet above water level, broke from the unaided 
bursting pressure of the pier, and it was this breaking 
that led to the closing of the-bridge. 

Fig. 2 shows pier 4, near the north bank, during its 
demolition. This pier was least cracked, and appar- 





FIG. 2—UNBONDED CORE OF NORTH PIER 


ently was the strongest. Yet its demolition showed 
that it consisted only of an outer shell of ashlar ma- 
sonry, with core of filling consisting of rounded stones 
laid in uneven courses and very weakly bonded with 
mortar. The coherence of this core constituted the 
main supporting strength of the pier, as the cut stone 
facing was obviously of limited resistance to bursting 
pressure, which would develop after failure of the core 
bond. This bursting pressure, coupled with concentra- 
tion of the superstructure load on the face courses, is 
to be looked upon as cause of the cracking. 
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Engineering in the Small City 


The Editor Visits 
the City Engineer 


Snapshots of 
Our Representative 
Small Cities 


Woonsocket, R. I. BERNON BRIDGE , WooNSOCKET.R.I. 


CITY IN PROVIDENCE COUNTY, RHODE ISLAND, 16 miles 
northwest of Providence, on the Blackstone River. Primarily 
an industrial city busy with the manufacture of worsted 
goods, but also makes foundry and machine shop products, 
hosiery and rubber boots and shoes Settled about 1666; 
chartered as a city in 1888 Area was increased in 1871 by 
addition of Smithfield. Pop. (192@) 44,000. 


HIRTY vears ago when Frank H. Mills was elected 

the first city engineer of Woonsocket, R. I., Main 
St. was the only paved street, the water department 
had just begun to function and there were no sewerage 
facilities. Mr. Mills is still the city engineer, and his 
long tenure of office has been one wherein education of 
the city’s inhabitants to the necessity for modern sani- 
tary services and a forward-looking program of munici- 
pal improvements has not been least among his respon- 
sibilities. Though Mr. Mills has been in office but 
thirty years, his acquaintance with the city dates from 
the early eighties. He has seen the city grow from a 
gawky factory village of 10,000 inhabita:.cs housed 
mostly in tenements owned by the various textile mills 
which still are the chief life of the community, to a 
unified city of some 50,000 persons. And in that growth 
he has wielded no small influence. 

Indicative of the education that has been necessary to 
equip the city with necessary services but one incident 
need be cited. In the early eighties, when the water 
supply was first installed and mains for fire protection 
were laid, the mayor lived on the hill. He fought the 
expenditure of so much money for large mains on the 
ground that not enough force could be secured to give 
adequate protection. He said that if he could be given 
a demonstration of adequate pressure his objections 
would be withdrawn. A stream from a fire hose was 
therefore turned on his house and when the stream 
began to tear shingles from the roof of his house he 
called a halt and admitted defeat. And in trying to 
convince the people of the need for proper sewerage Mr. 
Mills has had as difficult a time. 

The city lies on hills between which passes the Black- 
stone River. The original village was a group of mill 
buildings skirting the banks of the river, and the main 
street lay between the toe of the hills and the mill build- 
ings. That old original main thoroughfare has become 
the main street of the city, and the business section has 
accordingly become congested. The city hall occupies 
an old mill building and there is not one city department 
which has enough room. Congestion seems general. 
Heavy automobile ownership has increased the problem. 
As an indication Main St. is a one-way street. The steel 
bridge across the river, the oldest of fifteen principal 
bridges which the city maintains, allows parking its 
entire length. The spectacle is an odd one. 

And yet the engineering operation of the city is 
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Aseries of notes from the field on the 
Problems and Practices of the Municipal 
Engineer in the Cities Below 100,000 


largely a matter of maintenance. It is characteristic of 
so many New England cities that until a few years ago 
found the minimum of new improvements sufficient. 
The automobile has largely changed the situation. 
Street and bridge maintenance has become more expen- 
sive. More streets are required. And the addition of 
so much new residence property has quickened the need 
for water and sewer extensions. 

Woonsocket has the councilmanic form of govern- 
ment. The council is made up of the board of aldermen 
and the common council, with the mayor at its head. 
The city engineer owes his appointment each year to the 
mayor, subject to the council’s approval. 

Vagaries in City’s Growth—In the addition of new 
residence property is found one of the chief problems 
which confront the city engineer. And it has had a 
marked effect upon the city’s growth, in that no uni- 
formity of streets has been possible. When a property 
owner wishes to cut up a piece of land into homesites, 
there is no power which requires him to record the new 
survey. He may sell all of the lots, and though they be 
in the city limits, the city can do nothing in the matter 
of making the new streets harmonize as to exact grade, 
alignment or width with existing public streets. As a 
result there are almost as many private streets in the 
city as there are public ones, the division being about 
75 miles of public streets and 50 miles of private ones. 

However, inasmuch as the city lays water and sewer 
lines generally only upon streets which have been made 
public property, sooner or later the property owners ask 
that a certain street be made public. The street is then 
surveyed and the notes, together with the city engineer’s 
recommendations and the property owners’ application, 
laid before a highway commission of three disinterested 
members. This commission examines the property, 
usually takes cognizance of the city engineer’s report 
and defines the physical boundaries of the new street. 
It is obvious that such a procedure may lead to great 
expense in street widening or straightening which could 
have been avoided when the property was first opened 
for sale, were there some authority vested in a city 
commission making adherence to city street standards 
as to grade, width and alignment mandatory. Mr. Mills 
cites the example of one plot which had four angles in 
a 500-ft. street, though one end of the street was easily 
visible from the other. The reason for such an odd 
situation was that the owner did not want to cut, even 
a few inches, into the toe of the slope on his property. 
Mr. Mills has repeatedly argued the necessity for proper 
municipal control of such conditions but so far his argu- 
ments have been fruitless. 

City Engineering Work—Mr. Mills’ actual construc- 
tion work is divided about equally between street and 
sewer work. Practically all of the streets are stone 
block on a concrete base, the yardage of that type being 
approximately 200,000 sq.yd., with penetration macadam 
and brick running each about one-tenth that amount. 
There are about 35 miles of sewers in the city, which 
mileage serves approximately 90 per cent of the popula- 
tion. The sewers are all gravity type, the only pumping 
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being done is that from the collectors to the filter beds, 
for disposal is through intermittent filters. 

Water—Rather extensive plans for increase in the 
water supply are under way. Water is taken from one 
of the tributaries of the Blackstone River about four 
miles from the city. Gravity mains lead the water to 
the pumping plant whence it is boosted to a standpipe 
in the highest point in the city. Pressure in the mains 
in the principal part of the city is usually 100 lb. per 
sq.in., but the size of the standpipe is only 3.5 m.g. and 
the consumption often exceeds that, making a great deal 
of pumping necessary. The water is chlorinated but not 
filtered, and is apt to become turbid. On July 7 1.5 in. 
of rain fell in less than two hours, raising the water 17 
in. in the lower reservoir, from which the city supply 
is directly pumped. Eventually it is hoped that funds 
can be secured for the installation of new standpipes 
of a total capacity of around 20 m.g. 

The improvements being undertaken at the present 
time concern the increase in the storage capacity. Sev- 
eral lean years of rainfall have left Mr. Mills rather 
worried, so the storage dam is being raised 6 ft. and a 
new concrete corewall will be put in the dam, replacing 
wooden sheeting used as a cutoff wall. Bids for this 
improvement were taken July 9. The estimate of cost 
was around $80,000. With the dam thus heightened the 
storage capacity will be increased about one-third, giv- 
ing a storage of nearly 600 m.g. 

Woonsocket is another city which has become accus- 
tomed to force account work on small jobs. On large 
projects, where special equipment is needed, contracts 
are invariably taken. But on small work, except for 
sewer work, the city uses its own forces. The reason 
why sewer work is invariably let by contract is found 
in the following explanation: Up to about 15 years ago 
the city was putting in all of its own sewer lines, man- 
holes, and other installations. There was a well-pro- 
nounced kick registered by a group of local small con- 
tractors that the city was invading a private field. The 
contractors had enough power in the city council to get 
an ordinance passed making it obligatory that the city 
let all of its sewer work by contract. That ordinance 
still stands. Even house connections are contracted for. 
After the ordinance was passed only one of the con- 
tractors who had asked for its passage ever bid, and he 
executed only one contract. 

Garbage collection is done by contract, the contractor 
maintaining a piggery. Education of the people to the 
necessity for separating garbage from other refuse 
availed little, so recently an ordinance was passed mak- 
ing such separation obligatory, failure so to do being 
punishable by a fine. 

Streets and Bridges—The city has laid in the past a 
considerable yardage of sidewalks of a tar-gravel or tar- 
cinder type, though the present practice is toward grano- 
lithic as a standard. The former was laid where the 
property (which pays half of the cost of the improve- 
ment) could not stand the expense of more costly work. 
Such sidewalks were built of a 4-in. layer of heavy 
gravel impregnated with tar, upon which was placed a 
l-in. mat of tar and cinders or light gravel. The side- 
walk was then rolled. Though inexpensive such walks 
do not stand much wear as warm weather brings the 
binder out, after which disintegration is rapid. Walks 
are now built with a 9-in. broken stone base, a 4-in. con- 
crete top and a wearing surface 1 in. thick of mortar, 
hand-floated. In the installation of curbing there is a 
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diversion from usual custom in payment; the property 
owner pays for the cost of the curbing delivered, and the 
city pays the cost of putting it in. 

Though there are fifteen principal bridges crossing 
either the Blackstone River or the millrace, most of 
them are stone or concrete, and need little maintenance. 
The principal bridge is a steel structure. That is in- 
spected at least twice a year. Flooring replacement is 
the chief item of maintenance. 

Though one might suppose that thirty years of con 
tinuous service might narrow a city engineer’s perspec- 
tive, it is quite obvious that that is not the case in 
Woonsocket. On the contrary, Mr. Mills appears to have 
always been in the front rank, if not the leader, in 
planning for the future in providing the city with engi- 
neering services. 


City Lot and Subdivision Surveys 
By W. L. PROoUTY 


Prouty Bros. Engineering Co., Denver, Colo. 

S A result of an investigation of the methods used 

in the larger municipalities of the United States 
for making lot and subdivision surveys, the data tabu- 
lated herewith were secured. These data were obtained 
by means of a questionnaire sent to the city engineer 
of each of the various municipalities. The inquiry 
was made to secure information on these questions: 

(1) Are city lot and subdivision surveys made by 
the city engineer or by engineers engaged in the private 
practice of engineering? 

(2) What is the cost of making the surveys in one 
city as compared with other large cities? 

(3) Is the engineer making the survey required to be 
bonded or licensed? 

(4) How many men are required on lot survey par- 
ties? 

(5) Is a public record required for each individual 
lot survey? 

In answer to the first question I was surprised to 
find the practice overwhelmingly in favor of the engineer 
engaged in private practice. Out of 31 cities only three, 
Philadelphia, Washington and Cheyenne, have this work 
done entirely by the city engineer. Philadelphia is 
divided into 14 districts, each supervised by a surveyor 
and regulator who has charge of the survey work of 
every description in his own district. There are five 
cities where both city and private engineers do the 
work. In several of these the city engineer is reluctant 
to do the work and would rather leave it to the private 
engineer. 

The inquiries brought out a considerable variation in 
the cost of surveys. It is particularly significant that 
where the city does all of the lot survey work the cost 
is about 50 per cent of the fees charged by private 
practising engineers in other cities. Cheyenne is no- 
tably low with a cost of only $3 for the survey of a 
lot 66x132 ft., where three men are required on the 
survey party. Several of the cities that do either all 
or part of their own lot survey work are known to have 
a yearly financial deficit chargeable to lot survey work 
and yet they have been reluctant to increase their fees 
to the average standard of other cities that leave this 
work to the engineer engaged in private practice. 
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Several cities base their costs on time required to 
do the work at so much per hour. Other cities estimate 
their fees on the basis of the number of lots surveyed 
or the number of stakes set, etc. Seattle engineers’ 
fees are based on cost plus 10 per cent. Several cities 
have different fees for vacant lots than for improved 
property and also different fees for business property 
than for residence property. Many cities have zoned 
districts for the establishment of fees, the largest fee 
being charged for surveys in the business district and 
the minimum in the outskirts of the city. 

This involves another question of interest and that 
is the basis on which fees are established. Should a fee 
be for the amount of time involved in making the sur- 
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(10) Farm and other surveys on per diem and expense 
basis. 

(11) Expert testimony and consultation fees, $50 per day. 

(12) All construction work in excess of $2,000 to be on 
basis of 6 per cent of final cost of work. 

(13) For furnishing daily inspection on contract work $5 
per day for each assistant. 

(14) For preliminary plans, specifications and approximate 
estimates of work not executed, 3 per cent of approx- 
imate cost. 

The Philadelphia Department of Public Works. 
Bureau of Surveys, has a printed schedule covering the 
fees for the following items: lot surveys and regula- 
tions, wharf lines, conveyance surveys and plans, grad- 
ing, street paving and repairing, stoning and surfacing, 
footway work, sewers, underground pipes and conduits, 
street railways, measuring masonry, drain pipe surveys. 

Another fact disclosed by the inquiry was that a 
majority of cities do not require the engineer to be 


LOT SURVEY DATA IN 31 PRINCIPAL CITIES 


Engr. Bonded or No. Mer 


Population City Engineers Cost per Lot Licensed or Part Public Reeord of Survey 
796,296 Baltimore............  Private.. . $25-$30 No 3 Recor ding optional 
783,166 Boston Peienawe . Private.... . $10-$2 Ni 3 Recorded 
- 
551,690 Buffalo... eee Private yn mh. ‘s12 Licensed 3 New subdivision only 
15,105 Cheyenne............ City. oa $3 for 66’ x 132’ Licensed 3 Card index 
2,995,239 Chicago ....- Private : san $28 eee. JF.icensed ‘< 2Zandup No 
409,000 Cincinnati.......... Private ; $25-$50 No 30r4 No 
934,358 Cleveland.......... Private.... ‘ Based on time No 3 No 
LORS a “ere Private....... ; No naka’: y a4-aeee.w yi eieleoetee 
310,000 Denver... aol Both... ‘ : $8-$15 Licensed 2 and up No 
boty gS Oe $15 and up Licensed 5 2to 5 No 
1,050,000 Detroit ‘ca Private.... $12 and up Registered 2or 3 Few are recorded 
163,317. Houston te oo $12.50-$30 No 4 No 
356,980 Indianapolis.......... Private. a $15 and up Licensed 2and up No 
314,499 Jersey City =< $20 min Licensed 3 No 
560,326 Tatess City... ccc PREWROR. 2c ccc ; $10 min No : 4 No 
60,667 LinecIn . Both... Pe $7.50 min. No / 3 City filed—private not filed 
711,543 Los Ang: les (255) RE Cowrss cas achs ; $20-$30 . No da 30r 4 No 
498,319 Milwauhce. ... PONIRS s ticncatescsstacs {meee Sis-sse} No 2or3 No 
423,396 Minneapolis awa Private. eas weees $10 min Licensed 2or more Accompany building application 
450,786 Newark. ' Private $18 min Licensed ‘ Sor 4 No 
413,253 New Orleans. . Private. $15 min Licensed. ; 2 or more Annexed to acts of sale by notaries 
210,772 Omaha Private. $10-$25 thiewtee< 2or more No 
1,979,364 Philadelphia.......... 14 dists. City surveyor and 
regulator. ... $8 min $4,000 bond. 4 No 
631,563 Pittsburgh. ........ Private : ve $25-$100 Licensed 3to 5 No 
281,287 Portland.. ; 7 Private. $15-$25 Licensed. . ‘ 2 or 3 No 
328,925 Rochester. c Private..... $15 min Licensed. 2ormore No 
196,401 San Antonio... . ‘ Private...... $10-$15 teas. 3or 4 No 
130,306 Salt Lake City . Both ; $12 min No 4 _ city engineer's office 
555,219 San Francisco...... Both $25 min City engr. $1,000 bond... . 4 Files city engineer's office 
330,000 Seattle . Private. Cost plus 10% No Sor 4 No 
450,000 Washington. . City.. $>-$8 City engr. $20,000 bond 4 Files city engineer's office 
No. of cities — 31 No. private — 3 Aver. min. cost — No. lic. or reg. —~ 14 Min. in Public record — 10 
No. city — $14.14 No. bonded 3 field prty. No public record — 20 
No. both _— ; No. not lie. or bonded — 14 6—4 men 
13—3 men 
1! 2 men 








vey or should it be proportional to the value of the 
property surveyed? 

Often it requires considerably more time to make a 
survey in the outlying districts—where property is 
cheap, the survey base line points are difficult to find 
and the work is inaccessible from an engineering stand- 
point—than it does to make a survey in the business 
district where reverse conditions prevail. 

In Cincinnati the American Association of Engineers 
has a printed schedule of fees for civil engineers and 
surveyors which includes the following: 

(1) Lot surveys in the “basin” of the city, $50 per lot. 

(2) Lot surveys outside the “basin” and including Nor- 
wood, St. Bernard and adjacent villages, $25 per lot. 

) Staking out buildings without survey, $10 each. 

) Additional adjacent lots at the same time that lot 
surveys are made, $5 each. 

) Legal description of property without survey, $5. 

) Field work with engineer and two assistants within 
street car limit, $40 per day. 

) Additional assistants, $5 per man per day. 

) Office work engineer $20 per day; assistant $5 to $10 
per day. 

(9) Subdivision work on per diem basis, by contract or 

on lump sum. 
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licensed or registered and cai three require him to be 
bonded. In my opinion an engineer who makes lot 
surveys should be both bonded and licensed. The bond 
is necessary in order to insure the client against pos- 
sible errors in the survey which might result in damage 
to property because of the incorrect location of improve- 
ments. The engineer should be licensed or registered 
in order that the client may know that the engineer is 
qualified to do the work required of him. 

It is evident that field parties of four are not neces- 
sary in making the average survey. In a party of three 
the instrumentman being chief of the party keeps his 
own notes and leaves most of the actual work to the 
two chainmen. Many times however it is advisable 
to have a party of four in areas having heavy traffic. 

A majority of the cities do not require a public 
record to be kept of the individual survey. Public 
records are required however for new subdivisions. 
A public record should be kept in some form or at least 
a record which would be available to all of the engineers 
making lot surveys. Minneapolis requires a plat of sur- 
vey to accompany each application for a building permit. 
This practice should be encouraged. 
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Seawall Retains Picturesque 
California Highway 
Structure 20 Ft. High and 1'4 Miles Long, Built 
Along Rincon Cliffs—With Fill Will 
Replace Old Timber Trestle 


By HARLAN D. MILLER 


California State Highway Commission, 
Sacramento, Calif 


Bridge Engineer, 


HE seawall being built by the California Highway 

Commission along the ocean front at the foot of 
the famous Rincon Cliffs, in Ventura County, 25 miles 
south of Santa Barbara, is more than half completed. 
The seawall, which is of concrete, will retain a sand fill 
upon which the highway will be built and replaces two 
narrow timber pile trestles which now carry the high- 
way over the ocean beach near the foot of the seacliffs. 
The wall will be about 1} miles in length and averages 
about 20 ft. in height. It is founded upon a shale rock 
into which it is set about a foot. It is so located with 
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ryPIcAL SECTION OF SEAWALL ALONG RINCON CLIFFS 
HIGHWAY, CALIFORNIA 


relation to the cliffs and the paralleling tracks of the 
Southern Pacific h.R. that it will retain a sand fill 40 
ft. wide. A 26-ft. paved highway and a 6-ft. sidewalk 
will be built upon the sand fill, just back of the wall. 








INSIDE COFFERDAM SHOWING FOOTING POURED 
AND FORM ERECTION 


Before the wall was designed a large number of 
similar structures were reviewed and this wall was 
made a sort of composite of a number of designs. The 
seaward face of the wall has been curved to better 
resist and return the waves. On top of the main struc- 
ture a parapet wall is being built which will act as a 


SEAWALL UNDER CONSTRUCTION: VIEW FROM BLUFFS ABOVE §&. P. TRACKS 
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rail for the sidewalk and at the same time give added 
protection to the highway from the wave action. 

Particular care has been taken in the construction 
of the wall to secure an impervious concrete so that the 
action of salt water will be reduced to a minimum. The 
rock crushing plant, the mixing plant, etc., have all 
been designed to secure a very dense, strong concrete. 
Tests made of the field concrete used in the wall have 
shown an average strength as follows: 10 days, 2,452 
lb. per sq. in.; 28 days, 3,914 lb.; 90 days, 5,053 Ib. 

This wall apparently was not affected in any way by 
the recent earthquake at Santa Barbara. 

The contract calls for about 20,000 cu.yd. of 1:2:4 
concrete in the wall proper. The contract price for this 
concrete is $17.40 per cubic yard. 





COMPLETED HALF OF ROAD SEAWALL 


The old timber pile trestles which will be replaced 
by the new wall were built a number of years ago by the 
citizens of Ventura County, partly financed by private 
subscription and partly constructed by citizens who vol- 
unteered to help in their construction, Under the cir- 
cumstances the trestles were built as cheaply as possible 
and because of this fact and also because of their age 
these trestles have been in a dangerous condition for 
some time. 

The seawall is being built by the J. H. Tillman Co., 
of Portland, Ore., and will cost, when completed, about 
$500,000. C. O. Dingle is resident engineer for the 
California Highway Commission. The work is under 
the general supervision of the California state bridge 
engineer. 





Sewer and House Connection Lengths at Waltham 


The mileage of sanitary sewers in Waltham, Mass., 
is less than that of house connections, the relative 
figures being 49.02 and 51.4 on Jan. 31, 1925. There 
were 67.42 miles of public streets in Waltham on the 
date named. 
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Transportation Survey Made for 
District of Columbia 


AT THE instance of the North American Company 
which has large holdings in the transportation 
systems in the District of Columbia, the engineering 
firm of McClelland & Junkersfeld was employed last 
summer to make an exhaustive transportation survey of 
the District of Columbia and adjacent section of Mary- 
land and Virginia, under the regulation and supervision 
of'the Public Utilities Commission of the District. 

The report of this survey has just been made public 
in two large volumes of bound typewritten pages. 
While it makes no recommendations as to revisions of 
the transportation or traffic facilities of the cities, it 
affords one of the most elaborate compendiums of data 
on the subject which has ever been collected for any 
metropolitan center. 

The survey was made by the engineers in co-operation 
with a committee of experts representing the city engi- 
neering department, the Director of Traffic for the 
District of Columbia, street railways and citizens asso- 
ciations. There were analyzed successively the basic 
traffic, present traffic flow, present traffic facilities, trend 
of growth, time studies of operation of the street rail- 
way and bus systems, studies of costs and of cost of 
operation. The report is profusely illustrated with 
diagrams and maps further explaining the data on the 
survey. 

As stated, there were no general deductions because 
the report is to be used by the various interested con- 
cerns in their studies of revision of the transportation 
facilities of the city. The following notes regarding 
the highway traffic conditions are of interest: 

The basic survey included 90,000 people employed in 
government departments and commercial establishments, 
about 45 per cent of the total employed population. In 
addition, there are 32,000 casual riders and 15,000 
students and teachers. More than 50 per cent of these 
live within 2 miles of their places of employment, 20 
per cent live within 1 mile, and of those residing within 
1 mile of their work, 1,600, or nearly 10 per cent, use 
automobiles as a means of transportation. The effective 
overall speed of travel between residence and place of 
business of those whose journey is 2 miles or less is: 
Walking, 3.7; street railway, 4.1; motor bus, 4.5; private 
automobile, 5.7 miles per hour. For those whose journey 
is as much as 6 miles, the overall speed between origin 
and destination is: By street railway, 7.2; motor bus, 
7.5, and private automobile, 10.6. 

Based on the average load throughout the day, the 
automobile requires 46 sq.ft. of street space per pas- 
senger against 10 sq.ft. for street cars. On the basis 
of conditions during rush-hour period, the automobile 
requires 51 sq.ft. of street space per passenger, while 
the street car requires 7 sq.ft. In legally designated 
congested areas, approximately 29 per cent of the road- 
way area, exclusive of street intersection, is reserved 
for automobile passengers. In the legally designated 
congested area, about 22 per cent of the street mileage, 
exclusive of street intersections, is at such a width as 
to permit the passage of two lines of moving vehicles in 
each direction without encroaching on parking area or 
railway zones. About 22 per cent of the total number 
of motor vehicles are kept in the public.streets at night 
instead of in garages. 
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Continuous-Girder Bridges of Concrete 


Increasing Use of the Type—Graphical Analysis 


By a Simple Method Adapted to Variable Moment 


of Inertia—Adjustment of Supports and Span Length of Three-Span Girder 


By J. F 


Engineer of Bridges, Wyoming 


ee bridges have in the past 
been given scant consideration, especially for con- 
crete construction. At present there is a decided ten- 
dency in the direction of their use, however, and it is 
believed they will become much more popular when 
their advantages are better realized and their analysis 
more thoroughly understood. Recent articles including 
that of I. Duberstein (“Stresses in Continuous Beams 
Determined Graphically,” Engineering News-Record, 
May 28, 1925, p. 886) and that of F. W. Davey (Engi- 
neering and Contracting, July 22, 1925, p. 206), have 
sought to throw additional light on this problem, but to 
the writer it seems that none of the methods described, 
including those outlined by Dr. D. B. Steinman in the 
chapter on continuous bridges of Hool & Kinne’s 
“Movable and Long-Span Steel Bridges,” clearly set 
forth the underlying principle utilized in the analysis 
of continuous beams of more than two spans. It is the 
purpose of this article to set forth that principle, and 
by its use develop diagrams which greatly simplify the 
problem. The funicular or equilibrium polygon of a 
beam loaded with elastic weights is used as the basis 
of obtaining the ordinates‘to the elastic curve of the 
beam under the prescribed conditions of loading, though 
it is found more convenient to tabulate the intercepts 
of the various rays of such a diagram, thus securing 
accurate results and further simplifying the work. 

The discussion will be limited principally to the three- 
span continuous girder, for the reason that apart from 
the two-span girder it is perhaps the only one prac- 
tically applicable to bridges. In multi-span bridges the 
limit of continuity ordinarily does not exceed three 
spans, because of expansion joints. In most cases the 
structure has longitudinal symmetry. In the structure 
of five, seven, nine or more spans, the designer may 
provide a middle set of three spans flanked by simple 
spans or by single or multiple sets of two or three 
spans of equal length. While the method described ap- 
plies to non-symmetrical spans, it is not feasible to 
detail the general case here. 
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As is well known, the influence line for any reaction 
of a beam is identical with the deflection diagram pro- 
duced by removing the support under consideration 





FIG. 1—MODERN CONCRETE HIGHWAY BRIDGE ILLUS- 
TRATING INVERTED T-BEAM CONSTRUCTION 


Bridge over North Platte River at Douglas, Wyo.: five 
spans, total length 417 ft.: completed 1923 by State High- 
way Department. Lower view of end span. 


and displacing the beam at that point a distance of one 
unit in the direction of the reaction. Any other dis- 
placement w obviously results in an influence line for 
the reaction due to a load w, or an influence line for wR 
for a unit load. 

The simplest application of this principle is in the 
case of the single-span beam AB, Fig. 2. By displacing 
the beam at A a unit distance the resulting straight 
line A’B, Fig. 3, is an influence line for R,. Suppose 
a unit displacement in the same direction be also given 
the beam at B, Fig. 4, resulting in the line A’B’ paral- 
lel to AB; obviously this is the influence line for R, 
+ R,, where at any point R, + R, = 1. If displace- 
ments m and n be given at A and B respectively, Fig. 5, 
the resulting position of the beam is the influence line 


TABLE I—VALUES OF Ro + Rs FOR 3-SPAN SYMMETRICAL BEAM 


n= 2. Ratios of Moment of Inertia varying from I to 10 


Distance, Difference 


Elastic > Elastic Read in Elevation, 
Point Weights Weights Down Read Up 
Ro 21.75 
a 0.5 43.5 0.5 43 Ou 
y 10 430 1.0 42.00 
¢ 10 42.0 1.0 41.00 
d 1.0 41.0 1.0 40.00 
¢ 1.0 40 0 1.0 39.00 
f 10 390 10 38.00 
4 10 38.0 10 37.00 
h 10 37 0 10 36 00 
t 10 36 0 10 35.00 
i 10 35.0 10 17.00 
Ry 05 34 00 
k 30 34.0 10 62.00 
i 5.0 31.0 2.0 52.00 
” 7.0 26 0 2.0 38 00 
n 90 19.0 2.0 20 00 
° 10 0 10.0 2.0 0.00 
cC.L = 435 00 1.0 = 595 75 


| 
} 
| 
| 
| 
| 
| 
j 


Elevation Ordinates 
Elevation Above Base to Unit Rot R3 
Above C. L Line Seale for k= 

595.75 389.75 | 000 00= 1.000 
574.00 368.00 0.944 (End Span) 
531.00 325.00 0 834 0.1= 0.889 
489.00 283.00 0 726 0.2= 0.780 
448.00 242.00 0.621 0.3= 0.673 
408.00 202.00 0.518 04= v.570 
369.00 163.00 0.418 0.5= 0.468 
331.00 125.00 0.321 0.6= 0 370 
294 00 88 00 0.226 07= 0.274 
258.00 52.00 0.133 0.8= 0.180 
223.00 17.00 0 044 0.9= 0.089 
a= 206.00 0.00 0.000 1.0= 0.000 
172.00 - 34.00 -0.087 Center Span 
110.00 - 96.00 0.246 0 1=—® 163 
58.00 148.00 0. 380 0.2= —0. 317 
20 00 186.00 —0 477 0.2=—0.429 
0.00 206.00 0.529 0.4= 503 
0.00 C.L.= —0.529 
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mR, + mR, or (Fig. 6) in the case of opposite 
placements mR, — vR,. Influence lines for reactions 
a simple beam are straight lines, because the elastic 
yperties of such a beam have no effect upon the 
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RIGS. 2 TO 6—REACTION INFLUENCE LINE, SIMPLE SPAN 


reactions for any loading of the span. Such lines cor- 
respond to the equations of statics, which are sufficient 
for the solution of all simple beams. Any two influence 
lines, giving at any point of the beam two independent 
relations between the reactions under consideration, 
are sufficient to determine these reactions. 
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beam, all of the supports except two must be removed 
and any displacement given. The resulting diagram is 
a function of each reaction involved, and there are re- 
quired as many functions as there are reactions to be 
determined. The force or forces producing the displace- 
ments must be applied at the points of the removed 
supports, 

Three-Span Girder—In coming to the symmetrical 
three-span beam or girder, it is assumed that variations 
in section are also symmetrically disposed. Such an 
arrangement is practical, meets architectural require- 
ments and simplifies the procedure. In this case (Figs. 
7 and 8) the supports R, and R, are removed and a 
unit load is applied at both of these points; when these 
loads act in the same direction we get the influence line 
for R, + R, while when one of the unit loads is 
reversed the influence line is for R, — R,. Since these 
diagrams are symmetrical, it is necessary to construct 
only half of each diagram. 

Obviously the same diagrams are influence lines for 
R, and R, through changing the base lines, giving 
(Fig. 7) the influence line for R, + R, and (Fig. 8) 


Extending this principle first to a continuous beam _ the influence line for R, — R,. In the latter case, how- 
of two spans with reactions R,, 
R, and R,, we find that three — t!> IIb. tM 
influence lines are required, | Eee |S ———- 
of which two are straight lines : R, “ Rs ; R, a, B 
and one is curved, the latter ar iS 
involving the elastic proper- “B=2.Base line forRo'Rs pinnae for Ro-Ry—~ ee 
ties of the beam. Thus it is 8 ™. [Bg ; , 
plain that for any beam of ~ yp Base line for Ry+R, “SITS ¥-Base line for Ry-Re be P- 
n spans, (n + 1) influence FIG.7 FIG.8 e MG.Be 
lines are required to determine FIGS. 7 TO 8—THREE-SPAN GIRDER 


the reactions, and two of these 
are always 
corresponding to the static 
equations. In the analysis of such a beam all of the 
supports except R, and R, are removed, thus rendering 
the beam statically determinate, and a load applied at 
R,, giving a deflection diagram or influence line for 
cR, + eR, + ¢,R, 4 +- R, (the displacement 
at R, being scaled down to unity). Next the load is 
applied at R,, giving an influence line for k,R, + &,R, 
| k,R, + .... + Rn, and so on until (n — 1) dia- 
grams are secured, each one giving at any point of the 
beam one independent relation between the reactions 
involved. The reactions R, and R, are of course deter- 
mined by statics. 

This being done, the general principle may then be 
stated, that to determine the reactions in any continuous 


Influence lines for sum and difference of end reactions Fig. 8a shows shear in middle 
‘ 3 span For maximum shear at R, the adjacent spans are loaded 
straight lines o/r. The hatched area in Fig. 8a is the total shear at R). 


Shear at any point is 


ever, all the intercepts are multiplied by the factor $ 
(for equal spans). 

All the displacement diagrams are the equilibrium or 
funicular polygons of the beams, and for trusses, Williot 
diagrams. In this article only beams or girders, in 
which deflections due to shearing forces may be 
neglected, will be considered. The values of R, + R., 
or -R, — R, may best be tabulated, rather than scaled 
from a diagram. The work then becomes a routine proc- 
ess, accurate and easily checked. 

The force diagram, consisting of the successive elastic 
weights taken from the , diagram, is constructed 
for half of the beam, and a pole distance of unity is 


rABLE I1—VALUES OF Ro—F’3 FOR 3SPAN SYMMETRICAL BEAM 
n= 2. Ratios of Moment of Inertia varying from | to 10 


Distance, Difference 
Elastic Elastic Read in Elevation, 
Point Weights Weights Down Read Up 
Ko 9 25 
a 05 18.5 0.5 18.00 
b 1.0 18.0 1.0 17.00 
c 1.0 17.0 10 16.00 
d 1.0 16.0 1.0 15.00 
e 1.0 15.0 1.0 14.00 
f 1.0 14.0 1.0 13.00 
q 1.0 13.0 1.0 12.00 
h 1.0 12.0 1.0 11.00 
2 1.0 11.0 10 10.00 
} 10 10 0 1.0 4.50 
Ry Fi 05 9.00 
k 2.0 9.0 1.0 14.00 
l ; 0 7.0 2.0 10.00 
m 0 5.0 2.0 6.00 
n 2.0 3.0 2.0 2.00 
° 1.0 1.0 2.0 0.00 
C.L = 18.5 0.0 1.0 = =180.75 


Elevation Ordinates 
Elevation Above Base to Unit Ro—R3 
Above C. L Line Seale for k 

180.75 98.75 |. v00 0.0- | 000 

171.50 91.55 0 927 End Span 
153.50 77 65 0. 786 0.1 h 857 
136.50 64.75 0.656 0.2- 0.721 
120.50 52.85 0.535 03 0 596 
105.50 41.95 0.425 0.4= 0. 480 
91.50 32.05 0 325 0.5 0.375 
78.50 23.15 0. 234 0.6 0 280 
66.50 15.50 0 154 07 0. 194 
55. 50 8.35 0 085 0.8 0.120 
45.50 2 45 0.025 0.9= 0.055 
a= 41.00 0 00 0.000 10 0. 000 
32.00 — 4.90 —0.050 Center Span 
18.00 —10.70 —0. 108 0.1=—0 079 
8.00 —12.50 —0 127 0.2 -0 118 
2.00 —10.30 —0. 104 0 3= —0 116 
0.00 — 4.10 —0.042 0 4= —0.070 
0.00 0.00 0.000 = 6.000 
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rABLE ITI—VALUES OF ALL REACTIONS FOR 3-SPAN SYMMETRICAL BEAM 
n=2; Ratio of I varying from | to 10 


Ro+Rs Ro—R; Ri+Re Ri—Re 
Point (Table D (Table ID Ro R; =iI—(Ro+R3) =2 y—(Ro—R3) } R; Rz 
=00 1.000 1.000 |. 000 0.000 0.000 0.000 0.000 0.00 
0.1 0. 889 0 857 0.873 0.016 0.111 U. 186 0.149 —0.03 
0.2 0.780 0721 0.751 0.030 0 220 0.358 0.289 —0.06 
0.3 0 673 0 5% 0 635 0 039 0.327 0.508 0.418 —0.09 
0.4 0 570 0 480 0 525 0 045 0. 430 0.640 0.535 —0.10 
0.5 0 468 0 375 0 422 0.047 0.532 0.750 0.641 —0.10 
06 ® 0 370 0 280 0 325 0.045 0 630 0.840 0.735 —0.10 
07 0 274 0 194 0.234 0.040 0.726 0.912 0.819 —0.093 
6.8 0 180 0 12u 0.150 0 030 0. 820 0.960 0.890 —0.070 
0.9 0 089 0 055 0.u72 0.017 0911 0.990 0.951 —0.040 
10 0 000 0 000 0 000 0.000 |. 000 1.000 1.000 0.000 
Area 0 474 0 418 0 446 v0 028 0.52) 0.664 0. 593 —0.072 
Oo! 0 167 0 079 0.123 -0 044 1. 167 0.958 1.063 0.105 
0.2 0 313 0 118 0.216 —0. 098 1.313 0.836 1.075 0. 239 
0 3 0 429 0 116 0.273 —0O. 157 1.429 0.632 1.031 0. 399 
04 0 503 0 073 0.288 0.215 1 503 0.346 0.925 0.579 
05 0 529 0 09 0 265 —0 265 1.529 0.000 0.765 0.765 
\rea 0 168 0 63% 0. 104n —0 064n 0 668 0 327» 0 498n 0.17) 
yin column for Ry — Po =difference between base lines for (Ry—R2) and (Ro—R3) 


taken. Thus the summation of the elastic weights 
from the center of the beam to any point gives the 
tangent of the angle made by the corresponding ray of 
the diagram. This multiplied by the distance between 
elastic-weight load points gives the increment of the 
ordinate to the elastic curve (or to the vertices of the 
tangents to the curve) between corresponding points 
(compare moment-area theory). Let the ordinate to 
the curve at R, be called a, and that at R, be called 
(a + b), Fig. 9. Then, for a unit load at any point 
R, + R, Similarly values of R, — R, 
are tabulated, proper provision being made for the 
base line (Fig. 10, compare with Fig. 8). It must be 
remembered that load points correspond to the vertices 
of the tangents to the influence curve, consequently a 
last column must be added in which values are inter- 
polated for points on the curve itself. 

In Fig. 11 there is considered a three-span continuous 
heam, with » as the ratio of center to end spans, and 
with moment of inertia of the beam varying as indicated 
from 1 to 10. The values used are taken for simplicity, 
but in a general way they approximate,a practical case. 
The beam is shown with unit loads at R, and R, (sup- 
ports removed) acting in the same direction, below it 
is the moment diagram, below this the 7 diagram, and 


(o —a)/b - 


a ‘ ‘ 
at the bottom the , diagram. Fig. 12 gives the cor- 


responding diagrams for unit loads acting in opposite 
directions at R, and R,.. Tables I and II give in the last 
column the ordinates of the elastic curve or influence 
line for the sum and difference respectively of R, and 
R, for a value of » == 2; R, is always equal to the 
half sum and R, the half difference of corresponding 
ordinates. In Table III are given the values for all 
reactions, also areas under the influence lines for com- 
puting reactions due to uniform loading. 

Explanation of Tables—The use of the tables may be 
explained in detail as follows: For Tables I and II the 
points a, b, c, ete., in the first column are the mid-points 
of the elastic-weight divisions of each span, which are 
assumed to be at the line of action of these weights. 
In the next column are tabulated the elastic-weight areas 


taken from the ‘ diagrams. In the third column, 


starting from the center line of the beam at the bottom 
of the table, the elastic weights of Col. 2 are tabulated 
in summation. In the next column is the distance be- 
tween the center points of elastic weights. In the fifth 
column is the product of Cols. 3 and 4, and in Col. 6 the 


figures of Col. 5 are summed up, giving the total differ- 
ence in elevation from the center of beam to the end sup- 
port, the figure opposite R, being equal to (a + b) as in 
the text. The next column gives the values of the ordi- 
nates less (a), the ordinate opposite R,. In the next 
column are the ordinates divided by (b), which reduces 
them to unit scale. As these represent the ordinates of 
the vertices of the tangents, the last column is added, in 
which the values of the ordinates to the curve itself are 
given. Table III gives in the second and third columns 
the values of R, + R, and R, — R, respectively, taken 
from the tables above, and from which the values of R, 
and R, are obtained and tabulated in Cols. 4 and 5. 
Similarly, in the last two columns of Table III, R, and 
R, are tabulated, their values being determined from the 
values of R, + R, and R, — R, appearing in the preced- 
ing columns. It will be noted that the areas under the 
influence curves for R, and R, are taken directly from 
the values of the combined reaction areas of the preced- 
ing columns, as greater accuracy is obtained because the 
separate reactions are computed to the nearest decimal 
in all cases, and some error is introduced in summing 
them up. Values for areas of R, and R, are handled 
similarly. 

The fixed points in the central span of a symmetrical 
three-span beam are located as follows: The proportion 
of the two segments of the central span, or x7/ (nl — x) 
is equal to (R, + k — 1)/R,, where R, and R, are 





- 
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FIG.9 FIG.10 


FIGS. 9 TO 10--METHOD OF USING FORCE DIAGRAMS 


the end reactions for a unit load placed at a distance kl 
from the end of the end span. 

Shear—Shears in a three span symmetrical beam 
are determined from the influence lines for the various 
reactions. In the end spans the shear is obtained from 
the influence line for R., while in the central span the 
value of R, + R, is required for this purpose. It is 
clear that the value of R, + R, may be obtained from 
the curve representing R, — R,, Fig 8, through chang- 
ing the base line as shown in Fig. 8a. The ordinate 
at R, will be n, consequently any ordinate or area taken 
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must be divided by this ratio. That the new base line 
rives the influence for R, + R, may be shown from 
the fact that the beam now is displaced equally at 
Rk, and R, with respect to R, and R,, and the displace- 
ment diagram consequently is a function of R, and R, 
where the coefficients and signs in these cases are the 
same. 

{dsustment of Supports—It is obvious that in a con- 
tinuous beam the positive and negative moments are 
greatly influenced by varying the section of the beam. 


jb ; ib 
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M-Diagram (Ratios) 
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I- Diagram (Ratios) 
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Loads RoandRg3 
in Opposite Direction 
FIG.12 





Loads Ro and R3 
in Same Direction 
FIG.11 


FIGS. 11 TO 12—CONSTRUCTION OF M/I DIAGRAMS 


Moments are increased over the supports where the sec- 
tion is usually greater and decreased correspondingly 
in the regions of positive bending where the sections 
are reduced. In order to maintain a desired relation 
between the sections of the beam and at the same time 
control the stresses, the adjustment of the supports 
offers advantageous means of accomplishing this pur- 
pose. 

In the symmetrical three-span girder the intermediate 
supports may be lowered to relieve the negative mo- 
ments or raised to relieve the positive moments. It is 
usually advantageous, however, to lower the _ inter- 
mediate supports, thus reducing the negative moments 
at these points. Where the ultimate excess settlement 
of the piers over that of the abutments may be esti- 
mated, as in cases of pile foundations or yielding soil, 
adjustment of the supports and the design of the beam 
may well take this factor into account with a view 
to producing a structure which will not decrease in 
strength as settlement progresses. The end bearings 
of the structure may be designed so as to permit 
of adjusting at later periods if necessary, particularly 
in cases where settlements have not been uniform or as 
expected from preliminary investigations In this re- 
spect the continuous-girder type of bridge structure 
enjoys a distinct advantage over the fixed arch type of 
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construction in which no adjustment is possible to take 
care of progressive settlement of the foundations. Thus 
the hazard of so-called “soft foundations” for continuous 
structures is largely discounted. 

The relieving moment produced at the intermediate 
supports by lowering the beam at both those points a 
distance D is 

ck — |) 

\* vax 


nea | ] 


M 


where the summation is carried from the center of the 
center span to the intermediate support; ¢ is the center 
ordinate of the influence line for R, + R,; x is the 
. : ‘ tks ¥ M 
distance from the center of each division of the I 
diagram to the intermediate support; and dx is the 
; : Bes ; ‘ 
width of each I division. The lowering of the inter- 


mediate supports is best accomplished by jacking up the 
beam at the end bearings and adjusting its elevation as 
may be required, since expansion devices which readily 
permit of adjustment are usually located at these points, 
while at the intermediate supports the girders, if of 
reinforced concrete, are frequently in direct contact 
with one or both supports, where part of one pier may 
be utilized as a rocker. 

Span Length—The length of spans practical for con- 
tinuous structures of reinforced concrete is limited 
principally by weight and the possibility of providing 
proper expansion devices. However, for highway 
bridges it is well within the limits of conservative de- 
sign to construct girders of spans up to 100 ft., par- 
ticularly where clearances permit deck construction. 
In such cases much economy may be gained through 
T-beam design, with compression flange reversed (or 
the beams inverted) through the regions of negative 
bending. By this means a considerable degree of stiff- 
ness is also obtained, adding materially to the rigidity 
of the structure. 

The writer has designed such a type in the reinforced- 
concrete bridge over the North Platte River at Douglas. 
Wyo., completed in 1923 by the State Highway Depart- 
ment. The three central spans of this structure are 
94, 95 and 94 ft. respectively. Where the section is 
variable another source of economy lies in the fact that 
the heavier sections are over the supports, which means 
reduced dead-load moments. In long-span continuous 
bridges, where the girders themselves make up a rela- 
tively large portion of the dead load, this is a factor 
of considerable importance in reducing the cost as well 
as in enhancing the general appearance of the 
structure. 

In the field of reinforced concrete as a material of 
construction the continuous girder merits a place. par- 
ticularly as compared to the arch. The use of the latter 
should be confined more strictly to locations where 
topography, span requirements and suitable unyielding 
foundation conditions demand its selection. In late 
years however it has invaded ground far afield from 
that which time honored custom and practice have 
allotted it, largely no doubt because bridge designers 
have been slow to apply the principles of architecture 
and esthetics to structures depending on beam action 
for their existence and service, through which the 
fundamental conception of bridging an opening is 
perpetuated. 
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Vehicle Tunnel Under Hudson 


River Paved with Granite 


Shallower Block Than Standard Specified—Asphalt 
Mastic Joint Filler and Cement- 
Sand Cushion Used 


AVING the roadways of the Holland tunnel, the 

$42,000,000 twin-tube route underneath the Hudson 
River between New York and Jersey City, was begun 
Sept 14, with granite block specified as the paving 
material to meet the special conditions of long life 
and minimum maintenance and repair demanded for 
the two subaqueous roadways designed to carry a maxi- 
mum daily traffic of 46,000 motor cars and trucks. 
Each tunnel consists of the approaches excavated in 
open cut and of steel bent reinforced-concrete construc- 
tion and the shield section driven under compressed 
air. The shield section has an external diameter of 
29 ft. 6 in. and is of the cast-iron segmental ring type 
lined with concrete and finished with glazed tile. Sep- 


JERSEY CITY 


Profile 


LOCATION PLAN AND DETAILS OF 


arate inlet and exhaust ventilating ducts for changing 
the air in the tunnel 42 times every hour occupy the 
upper and lower portions of the circular section, as 
shown in the accompanying drawing. The foundation 
for the granite block pavement in the approaches con- 
sists of reinforced-concrete slabs and in the shield-driven 
section is a series of thick reinforced-concrete slabs 
between transverse I-beams spaced 5 ft. on centers; this 
foundation slab serves also as the roof of the lower or 
fresh-air ventilating duct. 

Unit Prices—The paving of the tunnel roadways, 
each 20 ft. wide between curbs, was awarded as a 
separate contract to W. J. Fitzgerald, New York. The 
area to be paved totals 45,000 sq.yd. at a unit price of 
$7.39 per square yard; the estimated total value of the 
contract, including minor items of about $800, is 
$329,655. There were five bidders on the contract, the 
unit prices for the granite block paving ranging from 
a low bid of $7.39 to a high bid of $8.25 per square 
yard. The concrete foundation is not included in the 
contract and the unit prices cover a 1-in. cement-sand 
cushion course, furnishing and laying the granite block, 
and the application of an asphalt mastic joint filler and 
thin surfacing, finished with a sprinkling of fine sand. 

Size of Block—To meet clearance requirements in 
the tunnel (13 ft. 6 in. from top of pavement to roof) 
it was necessary to specify a somewhat shallower block 
than the standard. For the tunnel work, the allowable 
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block dimensions are as follows: Length, 7 to 11 in.: 
width, 33 to 44 in.; depth, 4 to 43 in. These compa \ 
with the following dimensions for the ordinary stani- , 
ard 5-in. block: Length, 8 to 12 in.; width, 34 to 44 in.: 
depth, 4} to 5{ in. The vehicular tunnel granite blocks , 
run from 32 to 34 blocks per square yard as agains’ 
about 30 blocks per square yard for the standard siz: 
The block for the tunnel paving comes from the quar 
ries in Maine of the Booth Bros. & Hurricane Isl: 
Granite Co., at Long Cove, and J. Leopold & Co., Vina 
Haven, whence it is shipped to New York in barges 
and delivered from the water-front receiving point t 
the job in motor trucks. The block is required to meet 
the following standards (A.S.T.M.) : 

Per cent of wear, not more than 3.6 

French coefficient of wear, not less than 11 

Toughness, not less than 9 

The requirements for smoothness are more severe 

than in the case of the standard block. For the tunne! 
blocks the maximum allowable depressions in the surface, 
measured from a straight-edge laid in any direction 


Granite-block 
pavement 
Cross-Section 


SECTION AT HUDSON RIVER CROSSING 


along the top of the pavement, are | 


in the standard block. 

Joints—The maximum width of joints between adja- 
cent rows of blocks is % in. at the top and for a distance 
of 14 in. down and ? in. at any other point, This insures 
a closer jointed pavement than the standard where 
ordinary specifications permit a joint not exceeding 
4 in. at the top. 


in. as against 2 in. 






MIXING EQUIPMENT FOR ASPHALT MASTIC JOINT FILLER 














October 29, 1925 
No blocks in any row are allowed to vary more than 
in. from the selected width. End joints must be 

broken by a lap of at least 3 in. 

Construction Methods—As the _ reinforced-concrete 
foundation had previously been constructed, the paving 
contract includes the spreading to a thickness of 1 in. 
of a 1:3 cement-sand cushion, furnishing and laying 
the blocks and jointing them with an asphalt-mastic 
filler. The pavement is uncrowned and has a slope 
toward one side of 4 in. in 20 ft. The cushion course 
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sand is added and the materials mixed by revolving 
paddles on a shaft driven by an electric motor. The 
mixture is then discharged into wheelbarrows, from 
which it is flushed onto the granite block surface and 
squeegeed into the joints, the excess forming the thin, 
asphaltic surfacing previously referred to. The finish- 
ing process involves an application of sand forming a 
surface mat for traffic. 

The paving materials are delivered into the tunnel 
by motor truck and stockpiled ahead of the finished work. 





LAYING GRANITE BLOCK FOR 20-FT. VEHICLE TUNNEL ROADWAY 


is mixed by hand and spread not further ahead of the 
block laying than can be covered in a day’s work. 
The cushion course is slightly dampened before the 
granite blocks are placed upon it. 

The blocks are set in the usual manner, in rows at 
right angles to the direction of traffic and then rammed 
to a solid bearing. Before the jointing material is 
applied any low or high blocks are removed by tongs 
and reset to proper grade. 

Mastic Joint Filler—For the joint filler an asphalt 
mastic is specified, consisting of 1 part sand to 1 part 
asphalt, applied hot. The practice is to flush the as- 
phaltic mixture on the surface and push it into the 
joints with squeegees, using an excess of material to 
form a thin film of asphalt on the top surface of the 
block. This accomplishes two results: First, it in- 
creases the smoothness of the surface by filling in de- 
pressions, and, second, provides a resilient blanket which 
will deaden the noise of traffic. 

The specifications call for the sand in the mastic 
to be heated to from 300 to 325 deg. F. and for the 
asphalt to be heated to 325 deg. F. The asphalt is 
required to have a penetration of not less than 10 at 
35 deg. F. and between 50 and 70 at 77 deg. F. 

In order to keep the tunnel clear of smoke and fumes, 
the contractor was required to heat both his asphalt 
and sand outside and to deliver them hot to the job. 
Hot asphalt is delivered in motor truck tank-wagons 
and from them transferred to a 500-gal. heating kettle 
warmed by an oil burner.and fitted with air agitation 
inlets fed by a small compressor run by electric motor. 
The advantages claimed for air agitation during heat- 
ing are that it does away with coking, overheating, 
carbonizing and burnt-out bottoms. 

From the kettle hot asphalt is drawn off to the drum 
of a portable mixer, where the required batch of hot 





Work is at present under way in the north one of 
the twin tubes and will be begun in the south tube at 
an early date. The total length of the tunnel between 
grade points is 9,250 ft. One of the contract require- 
ments calls for the maintenance of the pavement by the 
contractor without charge for one year after date of 
completion. 

The Holland tunnel is being built under the joint 
direction of the New York State Bridge & Tunnel 
Commission and the New Jersey Interstate Bridge & 
Tunnel Commission, for which Ole Singstad is chief 
engineer and Col. F. A. Snyder, engineer of construc- 
tion. R. Smillie is engineer of design and M. I. Killmer 
resident engineer. For the granite block paving the 
contractor is W. J. Fitzgerald, New York City. 


Progress on Reclamation Dams 


Recent progress on the three large dams of the 
Bureau of Reclamation now under construction is 
reported as follows in the New Reclamation Era of 
October: At American Falls dam, Idaho, concreting on 
the gate section within the cofferdam was completed to 
El. 4300 during September, and work was begun on the 
left penstock section, the gate frames for the penstock 
openings here being placed. Excavation for the core- 
wall foundation of the right embankment is going on, 
and embankment material is being placed and rolled. 
At Guernsey dam, Wyoming, the diversion tunnel was 
extended by 219 ft., and excavation was in progress for 
the foundation trenches of the cutoff walls and for the 
spillway on the north side. At McKay dam, Oregon, 
the total embankment material at the end of September 
amounted to 1,960,000 cu.yd., placed at a cost of 42c. 
per yard; the September contribution was 132,000 
cu.yd., costing 50c. Rock excavation was in progress 
in the spillway channel and at the spillway gate site. 
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Letters to the Editor 


This department aims to be a forum for the 
discussion of the views of engineers and 
contractors. The range of interest should 
be as wide as possible. Contributors are, 
therefore, asked to make their letters short. 


a 


An Aspect of the Hydraulic Jump Problem 


Sir—From the point of view of the designer who wishes 
to avoid hydraulic jumps in his transitions, this somewhat 
mysterious subject may be considered as follows: 

if a flume is open at the end and discharges freely into 
air, Fig. 1, Mr. Hinds’s article of Nov. 25, 1920, p. 1034, 
implies that the water leaves the flume with critical velocity, 
critical depth and minimum energy of flow. This minimum 
energy may be found by trial, for the particular quantity 
of water flowing, by caiculating the depth plus velocity head 
(energy of flow) for different assumed velocities. The mini- 
mum value found corresponds to critical velocity and critical 
depth. This case of free discharge does not seem to have 
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HYDRAULIC JUMP IN CHANNELS 
Figures do not show grades or friction losses. 


been verified experimentally, but the theory is irreproach- 
able and may be considered to hold. 

Consider now a transition as shown in Fig. 2. The exces- 
sive drop in bed allows the flume still to discharge with its 
free or spouting velocity, and a jump is formed in the 
canal. Its position may be located as shown by Mr. Hinds. 
The height to which the water rises in the jump is the 
normal height of flow in the channel and depends only on 
the grade, roughness, section, and quantity of water. The 
jump is objectionable as the real transition section does not 
start till the jump is passed. 

If now we raise the channel bed, the conditions of flow 
will change until the “spouting” at the end of the flume is 
finally drowned, and the transition behaves in a normal 
manner. This state is represented by Fig. 3 which of course 
would be unstable and the water surface would follow the 
dotted line. 

Transitions in which the designer suspects that a jump 
may occur from some unforeseen circumstance are apt to 
be a nightmare and what is wanted is a simple test for 
their examination from this standpoint. Fig. 3 supplies the 
elements of the test and so long as the flow-energy level in 
the outlet channel is as high as the minimum energy level 
at the end of the flume, the conditions for jump can not 





obtain, and ordinary hydraulics will serve to design t 
transition. 

As a factor of safety against jump conditions, the energ 
level in the outlet channe! should be kept as high as possil 
in cases where there is any doubt. This will necessitate 
greater freeboard in the lower reach of the flume, but th 
is not as objectionable as undue turbulence and scour in t} . 
channel may be; see Fig. 4. 

A word of warning. The minimum energy should | 
calculated for several points in the transition and tha 
which shows the highest energy level taken as the contro 
und not necessarily the end of the flume. 

This investigation is the outcome of Mr. Hinds’s theor 
and would be of much greater use if some hydraulic labo 
ratory would check it experimentally. 

Hobart, Tasmania, Australia, 

Sept. 8, 1925. 


A. P. FLOCKART. 





Parabolic Sections for Banked Curves 


Sir—With reference to a letter from E. G. Walker, Engi- 
neering News-Record, Oct. 1, 1925, p. 559, regarding para- 
bolic sections for banked curves, I would like to say that 
there are four possible combinations for a two-track pave- 
ment so shown by Figs. 1, 2, 3 and 4. 

From the safety standpoint we have two things to con- 
sider: Where are the vehicles, going in opposite directions, 
when they pass and what effect does the bank have on them 
when they are forced to turn away from the center of 
the highway? 

If we divide our roadway into four strips each 6 ft. 
wide we can readily see that a vehicle traveling in a will 
not interfere with one going in the opposite direction in c 
or d, but a vehicle in 6 may interfere with one in ¢ and each 
will probably have to turn away from the center of the 
pavement. It is obvious that the section which will place 
the fewest vehicles in 6 and ¢ will probably be safest. 

On our country highways the fast-moving traffic is several 
times as plentiful as the slow-moving and if that is true 
then the safest section is section 4 which puts the slow- 
moving traffic all near the center. This section however, 
has some disadvantages, one of which is that slow-moving 
traffic in 6 which is forced away from the center is not 
helped back by the bank and if we examine sections 2 and 
3 we find that the fast-moving traffic in ¢ when forced away 
from the center would not tend to come back to normal posi- 
tion as the farther from the center it moved the less bank 
it would have. 

If we examine section 1 we find that fast-moving traffic 
in b and slow-moving traffic in c would both tend to return to 
normal position due to decrease in bank in one case and to 
increase in bank in the other. We also find that section 1 is 


easiest to build as either side can be built first and only 
one screed is needed. 
nary methods. 


Section 2 cannot be built by the ordi- 
Section 3 needs two screeds and the upper 
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NO.3 
FOUR COMBINATIONS FOR 





A TWO-TRACK PAVEMENT 


side must be built first. Section 4 needs two screeds and 
the lower side must be built first. 

All things considered section 1 seems to be the most 
practicable and safest. 

We do not expect two vehicles going in the same direction 
to pass on a curve and therefore the advantage of having 
the slow traffic on the outside is not apparent. 

Utica, N. Y. C. J. Myers, 

Oct. 3, 1925. Senior Assistant Engineer, Bureau of : 

Highways, New York State. x 
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CURRENT EVENTS 





IN THE CIVIL ENGINEERING AND CONTRACTING FIELDS 


Diamond Creek Project 
on Colorado Opposed 


Upper and Lower Basin States Object 
to Grant of Girand Application 
by Power Commission 


Washington Correspondence 


After a two-day final hearing on the 
application of James B. Girand of 
Phoenix, Ariz., for power rights on 
the Colorado River at Diamond Creek, 
the Federal Power Commission took 
the case under advisement. An imme- 
diate decision is not expected. Some 
think it may be a matter of weeks be- 
fore the Commission announces its con- 
clusions. 

Such uniform opposition to the grant- 
ing of the Girand license came from all 
of the states in the Colorado River basin 
that it is recognized that an unusual 
amount of political courage would be 
required to order the license issued. 
On the other hand the attorneys for 
Mr. Girand contended that their client 
had complied exactly with the water- 
power act. Under those conditions, 
they argued, a license may not be with- 
held legally. 

On the eve of the hearing the United 
States Geological Survey issued a re- 
port by E. C. LaRue, one of its engi- 
neers, recommending a dam_ which 
would flood out the proposed dam at 
Diamond Creek. Before the hearing 
was ended the state of Arizona formally 
filed an application for federal rights 
covering such a project. 


RIGHTS OF THE STATES 


The representatives of Mr. Girand 
contended that the rights of all the 
states could be protected by including 
conditions in the license. It was ar- 
gued that any protection granted by 
the Colorado River compact would thus 
be made to apply to his development. 
L. Ward Bannister, representing Colo- 
rado, declared that any such waivers 
could not bind the commission or the 
applicant and that they left the third 
parties to the agreement without re- 
course in law. He urged that no action 
be taken until the compact has been 
ratified by all of the states. He pre- 
dicted that Arizona would ratify it at 
the next session of its legislature. 

The representative of Governor Hunt, 
of Arizona, opposed any private de- 
velopment on the river in Arizona on the 
ground that the state is preparing to 
undertake it. The attorney general of 
Arizona contended that Mr. Girand had 
forfeited his state rights. This Mr. 
Girand denies. It is his position that 
he began work on the project within the 
limits of his state permit, but was 
stopped by a federal injunction, issued 
at the request of the Federal Power 
Commission. 

George L. Maxwell opposed the 
Girand license on the ground that it 
will interfere with the high-line gravity 





Engineering Fif ty hin 
Ago 


From Engineering News, 
October, 1875 


Or ACCOUNT of the cheapness 
of building material and labor 
the past season, an unusual number 
of buildings have been erected. They 
are, of course, of stone, brick and iron, 
and each one has contributed to in- 


crease the safety of the city against 


fire. The result of so much building 
has been to cheapen rents, which are 
now exceedingly low, and which, 
taken with the low prices of other 
necessaries of life prevailing, makes 
Chicago a very cheap place to live in, 
and this fact has become so well 
known that the increase in popula- 
tion of past years continues, and thus 
tends to keep trade brisk in these dull 
times. 





Railroad Proposed for Oklahoma 


The Oklahoma & Rich Mountain Rail- 
road Co. has applied to the Interstate 
Commerce Commission for authority to 
construct a railroad from Page to Tali- 
hina in Le Flore County, Okla., a total 
distance of 35 miles. 


canal intended to furnish water for ir- 
rigation purposes. 

The contention on behalf of Cali- 
fornia among other things was that the 
Girand development would skim _ the 
cream from the market power and 
thereby would delay the construction of 
the Boulder Canyon dam for an in- 
definite period. 

Representatives of the Imperial Val- 
ley argued that the development at Dia- 
mond Creek would increase the low 
water flow of the river and give Mexico 
a claim on a larger amount of water. 

Governor Nellie T. Ross, of Wyoming, 
was firm in her insistence that no 
rights be granted until the compact is 
signed. Wyoming is high now, she 
said, and can take no chances on being 
high and dry too. Former representa- 
tive Frank Mondell contended that Con- 
gress in authorizing the Colorado River 
Commission had taken the Coiorado 
River out of the hands of the Federal 
Power Commission. He argued that 
the latter has no authority to act until 
the compact is accepted or rejected. 

A few days before the hearing, on 
Oct. 17, the water commissioner of Ari- 
zona had canceled the permit granted 
to Girand and the Colorado River Engi- 
neering and Development Co. in 1922 
for construction of a power dam at 
Diamond Creek. This action was in 
conformity to an opinion rendered by 
the state attorney-general that con- 
struction had not been begun within the 
time specified in the permit. 


Public Health Association 
Meets at St. Louis 


Sanitary Engineering Section Becomes 
Public Health Engineering— 
Other Sections Active 


Most important to engineers in the 
way of action taken at the St. Louis 
meeting Oct. 19, 20, 21 and 22 of the 
American Public Health Association, 
was the vote of the Sanitary Engi- 
neering Section to drop the name 
sanitary and make it public health 
engineering. Leading to the adoption 
of the more inclusive name is the ap- 
propriation of the name by plumbers 
and the additional features now covered 
and allocated by the doctors to engi- 


neers other than water, sewage and 
garbage, such as air conditioning and 
ventilation, mosquito control, milk, 
oyster and other food stuff handling, 


and all environmental! conditions affect- 
ing health. The official change had to 
be made by the governing body and in 
order to be done according to by-laws 
takes the form of the formation of a 
new section with which the sanitary 
engineers are to be amalgamated. 
This action was forecast in a paper by 
George A. Fuller on “The Place of 
Sanitary Engineering in Public Health 
Activities,” in which he pointed out the 
broadened field for the engineer in 
public health work and the variety of 
his activities in that field. Actién by 
the main body of the A.P.H.A. called 
for centralization to be attained by the 
foundation of four district officers. 
Mr. Fuller explained that the asso- 
ciation had a 25 per cent increase in 
membership but was only holding its 
own in total number (about 3,000). 
He analyzed the cause as not enough 
individual contact which district offices 
would furnish. An increase in budget 
from $75,000 to $95,000 is necessary to 
effect the district place. 


FEDERAL HEALTH ACTIVITIES 


A resolution passed at the convention 
would segregate public health work of 
the government and obtain greater 
centralization and correction of federal 
health activities by placing it “under 
the direction of a competent trained 
official who shall have the rank at least 
of an assistant secretary.” This goes 
to President Coolidge and appropriate 
congressional committees. 

Perhaps the newsiest resolution was 
that calling for the repeal of state 
laws and city ordinances interfering 
with window ventilation of schools by 
fresh untreated outdoor air admitted at 
the windows with gravity exhaust ducts 
for removing vitiated air from near the 
ceiling. This method being called the 
most satisfactory method. Ozone and 
other chemical treatment and as large 
volume of air as 30 cu.ft. per capita 
generally accompanied by overheating 

(Continued on p. 730) 
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Three More Proposals to Develop 
Power on the Colorado 


The board of directors of state in- 
stitutions for Arizona have applied to 
the Federal Power Commission for a 
preliminary permit for a development 
on the Colorado River at the Bridge 
Canyon site in Mohave County, Ariz. 
It is proposed to erect a rock fill or 
concrete dam, to be so constructed as 
to make possible an ultimate height of 
1,000 ft. Such a dam will develop 
1,000,000 hp., it is estimated. The pur- 
pose of the improvement is to impound 
water for irrigation, to reduce flood 
danger, to provide power for pumping 
and other purposes and for marketing, 
and to provide water free from silt. 

Fred T. Colter, of Phoenix, Ariz., on 
behalf of the state of Arizona, has 
asked for a preliminary permit cover- 
ing a storage dam in Glen Canyon and 
a diversion dam at Bridge Canyon. No 
explanation is made in the application 
as to the conflict with the above applica- 
tion filed by the state for rights at 
Bridge Canyon only. 

The City of Los Angeles some time 
ago applied to the commission for 
a preliminary permit covering a pro)j- 
ect on the Colorado River in San Ber- 
nadino County, Colo., and Yuma and 
Mohave County, Arizona. The project 
is in the vicinity of Parker, Ariz., and 
Needles, Colo. The plan provides for 
the storage of some 600,000 acre-ft. in 
a reservoir near Parker, where a head 
of 90 ft. can be obtained. The amount 
of primary power which will be made 
available is estimated at 108,000 hp. 





Power Commissioners Appointed 
by Three States 


The governors of the states of New 
York, New Jersey and Pennsylvania 
have appointed commissioners to repre- 
sent their respective states on a joint 
commission to study the transmission 
and control of electric power in inter- 
state movements within the limits of 
the three states. New York is to be 
represented by William A. Prendergast, 
chairman of the Public Service Com- 
mission, George R. Lunn, one of the 
commissioners, and Charles R. Vanne- 
man, chief engineer of the commission. 
New Jersey is to be represented by 
Dr. Charles Browne, a member of 
Board of Public Utilities Commis- 
sioners, Robert F. Ingle, a former mem- 
ber of the State Board of Commerce 
and Navigation, and Isaac Alpern, 
president of the Perth Amboy Trust 
Co. The Pennsylvania representatives 
are Philip P. Wells, chairman of the 
Giant Power Survey Board, Clyde L. 
King, a member of the ‘board and 
Morris L. Cooke its consulting engineer. 


Engineers Employment Service 
Started at Chicago 


The Engineering Societies Employ- 
ment Service, under the direction of the 
four founder societies and the Western 
Society of Engineers, has opened an 
office in Chicago for the service of the 
members of the societies under whose 
direction it has been established. 


ENGINEERING 


Plans for Power Plant on Osage 
River Near Completion 


Plans of the Missouri Hydro-Electric 
Co. for the construction of a dam and 
hydro-electric power development on 
the Osage River, near Bagnell, Mo., 
have been completed and the start of 
work now depends upon the issue cf a 
license by the Federal Power Commis- 
sion. The plans call for the construc- 
tion of a dam 140 ft. high and 2,450 
ft. long to form a reservoir extending 
127 miles upstream and covering an 
area of about 100 sq. miles. The pri- 
mary power of the site is estimated at 
20,000 hp. in the Federal Power Com- 
mission report but it is stated now that 
five 33,000-hp. units will be installed. 

A preliminary permit covering this 
site was issued to Walter Cravens in 
October, 1924. A new company, to be 
known as the Superpower Corporation 
of Missouri, with Mr. Cravens at the 
head, is being organized to carry on the 
development of the site. 


Public Health Association 
Meets at St. Louis 


(Continued from p. 729) 


to avoid drafts, were condemned and 
many such systems called a waste of 
hundreds of thousand of dollars an- 
nually. 

Creation and adoption of a simple 
standard milk ordinance adapted to 
many different sizes and types of com- 
munities was promulgated since the 
present non-uniformity leads to conflict 
of producers and health department 
with resulting lack of confidence. 

In the laboratory section, Prof. E. O. 
Jordan announced the completion of 
the last edition of standard methods 
of water analysis put out jointly with 
the American Water Works Associa- 
tion. This marks at last co-operation 
ot the members of the two great or- 
ganizations using most standard labor- 
atory methods. 


Two sessions were held by the 
saintary section with C. M. Baker 
presiding, both chairman and _ vice- 
chairman being absent. Committees 


were named on standards and ventila- 
tion and one to co-operate with the 
Association of State Highway Officials 
on uniform signs with reference to 
roadside water supplies. 

Subjects taken up by the section of 
the more general engineering nature 
were mosquito control illustrated by an 
excellent paper by A. F. Dappert, as- 
sistant sanitary engineer of [Illinois 
State Health Department. 

Highway water supplies came in for 
extended discussion by E. L. Waterman, 
professor of sanitary engineering, Uni- 
versity of Iowa; W. H. Dittoe, sanitary 
engineer, Ohio State Board of Health, 
und H. F. Ferguson, sanitary engineer, 
Illinois State Board of Health. - 

Mr. Dittoe in the report of the com- 
mittee on water supply and _ purifica- 
tion pointed out that the fundamental 
improvements in recent designs of 
filters has come about from informa- 
tion obtained on the operation of plants 
rather than the testing station of 20 
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to 25 years ago. It was suggested 
cloak-room discussion that to this fa 
may be attributed the reason that t 
medical fraternity has concluded tl 
the sanitary engineer has stopped 1 
search. The report calls attention 
the increasing pollution of the strea: 
and to the higher standards of purit 
demanded, both of which leads to t! 
necessity for a better equipped perso) 
nel in operation. Various states a 
meeting the problems by schools whe 
the operator is taught, as in Texas, o 
by conference when the operators fu 
nish their own programs as in Ohi 
New Jersey licenses operators in a1 
attempt to raise the standard « 
efficiency of its operators. Discussior 
led to the designer’s duty in the wa 
of tuning up the plant and teachin: 
operating personnel how to run thi 
plant. Mr. Fuller indicated that hi 
office kept a man for that purpos: 
alone whose knowledge thus gained 
had proved valuable in future designs 
Dana E. Kepner, sanitary engineer, 
Colorado State Health Department, 
said a bill requiring consultants to 
operate plants for six months afte: 
completion was introduced into the 
state legislature but failed of passage. 

Twelve basic principles covering the 
design, construction and operation of 
municipal refuse incineraters were pre- 
sented as the progress report of the 
committee on refuse collection and 
disposal by the chairman, C. A. Holm- 
quist, sanitary engineer, New York 
State Board of Health. While not 
specifications the principles are a guide 
to city officials and engineers who do 
not specialize in refuse disposal. This 
work is the outcome of the symposium 
last year on model incinerator specifi- 
cations and contract tests. 

The committee on sewage and sewage 
disposal, which was headed by the late 
Prof. George H. Whipple, is still work- 
ing on definitions. Mr. Whipple’s com- 
pilation completed just before his death 
has been taken and joint action with a 
like committee of the Sanitary Division 
of the American Society of Civil Engi- 
neers is now under way. 

Progress in the use of sewage sludge 
as a fertilizer was rcported by a com- 
mittee on the subject headed by Lang- 
don Pearse, sanitary engineer, Sanitary 
District of Chicago. Houston gets 

22.50 for small amounts produced at 

the Calumet and Maywood plants. 
Milwaukee is about to start producing 
100 tons per day. Problems of de- 
watering still need much _ research, 
states the report, but considerable 
progress has been made in digestion 
of sludge in two-story tank, separate 
tanks or with screenings as at Indian- 
apolis. 

Newly elected officers of the sanitary 
section are as follows: Chairman, Abel 
Wolman; vice-chairman, W. L. Steven- 
son; secretary, A. E. Gorman, Chicago 
Board of Health; section council, 
Langdon Pearse, H. A. Whittaker and 
W. H. Dittoe. The national body 
elected Prof. C. E. A. Winslow as 
president; Dr. John A. Amyot, Dr. Max 
C. Stackloff and Dr. A. J. Chesley as 
vice-presidents; Dr. Louis I. Dublin, 
treasurer. Next year’s meeting will be 
held at Buffalo. 
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Asphalt Paving Men Hold a 
Successful Convention 


Hay Labor Discussed—Excellent Pro- 
gram of Technical Papers—Over 
200 Delegates 


Action against day-labor construction 
vas taken by formal resolution at De- 
troit last week by the conference on 
merete roads held under the auspices 
t the Asphalt Association. The reso- 
ition included with a number of others 
f{ perfunctory nature was objected to 
as soon as a vote was asked on the 
report of the resolutions committee. 
\ motion to strike the resolution from 
the report was lost after discussion in 
which the committee stood by its action. 
Motion was then made and carried that 
this resolution be lifted out from the 
others and acted on separately. In the 
discussion which followed the opposi- 
tion urged mainly that the conference 
had no business dealing with construc- 
tion policies but only with the technique 
of construction and that such a resolu- 
tion was direct criticism of many mem- 
bers who were employing day-labor 
methods. In favor of the resolution it 
was argued that the time had come to 
call a halt in the further extension by 
public bodies of competition with pri- 
vate industry as socialistic and a fraud 
against the taxpayers. Very rarely, it 
was stated, was there an accurate and 
complete cost accounting of work done 
by day labor, and the public was led to 
believe that partial cost figures repre- 
sented the full burden of expense it 
had to bear. Any gain in efficiency and 
quality was denied. Instead there was 
laxness of inspection and variation of 
specifications to a degree ranging from 
complete neglect to only fair observ- 
ance. It was pointed out that the reso- 
lution definitely cited maintenance as 
properly a day-labor operation and also 
granted that under special conditions 
new construction could best be done by 
force-account methods. While the dis- 
cussion was prolonged it brought out no 
additional argument and when vote was 
taken the resolution was adopted by a 
large majority. : 

In its technical work the conference 
carried through the most complete pro- 
gram of papers and discussions of any 
of its four annual meetings. Between 
200 and 300 delegates were registered of 
which more*than half were street and 
road engineers, road contractors and 
ashpalt technologists and the remainder 
represented asphalt paving equipment 
and they for the most part came from 
the technical staffs of the concerns rep- 
resented and not from the sales organ- 
izations. There was strict exclu- 
sion of sales and propaganda talk from 
the program. This was divided into five 
main subjects: (1) Black base con- 
struction (2) resurfacing old streets 
(3) surface treatment of gravel and 
macadam roads (4) asphalt tests and 
(5) maintenance of asphalt pavements. 


BLACK BASE 


In Denver, it was stated by city 
engineer A. K. Vickery, about 500,000 
sq.yd. of black base have been laid on 
a sandy loam subbase with entire suc- 


cess. The prepared subgrade is cov- 
ered with 3 in. of broken stone which is 
spread and sealed with loam about 85 
per cent sand. On this is put 24 in. 
of black base and a 1}-in. sheet asphalt 
top. This pavement is costing about 
$2.40 a square yard. In Pittsburgh 
black base was being used successfully, 
according to J. D. Strain, superintend- 
ent of streets for both heavy and light 
traffic streets in depths up to 12 in. 
The mixture was about 69 per cent 
crushed: slag from 14 in. to dust, 22 
per cent sand and 6 per cent asphalt. 
A 13-in. top was used. These streets 
were carrying in some instances the 
heaviest traffic of the city. On old 
stone block 3 to 4 in. of black base and 
a 1}-in. top was giving good satisfac- 
tion. Discussion by W. B. Chalmers 
of Grand Rapids, Mich., to be abstracted 
in our issue of next week, and by D. B. 
Coleman of Cortland, N. Y., cited fur- 
ther successful use of black base. In 
Cortland a steel plant slag was used 
and the pavements laid 34 and 13 in. 
on gravel and 43 and 13% in. on clay. 
The question of bridging service cuts 
came up for considerable attention. It 
was mostly agreed that in such cases 
the best practice was to bridge with a 
concrete slab but a number asserted 
that well-put-in black base was suffi- 
cient. 


RESURFACING 


The subjects of resurfacing and sur- 
face treatments brought out seven use- 
ful papers which have been reserved 
for separate abstract if the issue for 
next week. These papers were: Sal- 
vaging Gravel Roads, by G. C. Dillman, 
chief engineer Michigan Highway De- 
partment; Resurfacing Gravel at Grand 
Rapids, by C. A. Paige, city engineer; 
Resurfacing Paved Streets at Columbus, 
Ohio, by R. H. Simpson, city engineer; 
Resurfacing Macadam at Rockford, IIl., 
by B. C. Harvey, city engineer; Recon- 
ditioning Macadam for Resurfacing, by 
W. H. Woodward, superintendent of 
paving, Springfield, Mass., and Surface 
Treating Gravel Roads, by J. T. Bullen, 
engineer Caddo Parish, Louisiana. Mr. 
Woodward’s and Mr. Harvey’s papers 
also discussed surface treatment of 
macadam. These papers went into de- 
tails of costs and methods and together 
form a symposium which deserves study 
in our next week’s issue. 


MAINTENANCE 


Maintenance was discussed specifi- 
cally in papers by R. H. Simpson, city 
engineer of Columbus, Ohio, and by 
Hugh W. Skidmore, Chicago Paving 
Laboratory. The data given by Mr. 
Simpson were substantially those of 
his article in Engineering News-Record, 
July 23, 1925, p. 140. Methods of re- 
pairing service cuts, waves, broken base 
and cracks were described by Mr. Skid- 
more. Care and engineering supervis- 
ion of repairs were urged. In repairing 
cracks the paper said: Most cracks in 
asphalt pavements are duplications of 
those in the base, particularly if the 
base is portland cement concrete. There 
is but one really satisfactery method of 
repairing cracks and that is to keep 
them filled with asphalt cement. The 
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Attorney General of New York 
Defines High Water Line 


The attorney general of New York 
has handed down an opinion as to 
what constitutes the “high water line” 
along the state’s tidal waterways and 
ocean water front which is of unusual 
importance. “The high water line, as a 
tidal boundary between privately owned 
upland and land washed by tide waters 
as to which there is a public trust or in 
which the public has so-called common 
law rights,” means, according to the at 
torney general’s ruling, “the line of 
ordinary mean high water and not the 
line of semi-monthly spring tide. Such 
a line is generally evident by the limit 
to which upland vegetation survives or 
would survive except for the presence 
and action of the water.” Heretofore 
there has been uncertainty as to 
whether the state’s title embraced the 
portion of land between the limits of 
the mean high tide and the much 
greater area ordinarily flowed by the 
semi-monthly high tide known as the 
spring tide. 


__oeoreee 


cracks should be cleaned out thoroughly 
and then blown out with air pressure 
(this can be done by means of a small 
air compressor, or cylinders of air 
under pressure) then the crack poured 
full of hot asphalt of regular paving 
consistency. <A ridge of asphalt will 
remain on the surface of the pavement, 
this should be covered with limestone 
filler or portland cement while the A. C. 
is still hot and then ironed in with hot 
smoothing irons. It will be found that 
this method is much more satisfactory 
than the same treatment without the 
use of filler. All such work should be 
done in the early spring or fall when 
the cracks are at maximum width. Mild 
winter weather is an ideal time. 


ASPHALT TESTING 


The two papers under this heading 
were by Prevost Hubbard on stability 
tests and by W. J. Emmons on paving 
plant inspection. The paper by Mr. 
Hubbard extended the results of the 
series of tests described by him in Engi- 
neering News-Record Nov. 27, 1924, p. 
862. A particularly notable conclusion 
of the more developed tests is that 
“stability is almost directly propor- 
tional to initial compression at least 
up to 3,000 lb.” Mr. Emmons urged 
rigid inspection of plant operation and 
outlined methods. He said: There are 
several good reasons why competent 
inspection is essential and should be 
provided for in the specifications. The 
contractor is ordinarily a contractor 
only and not a paving technologist. He 
is primarily interested in the operation 
of his plant and in sustained maximum 
production. He desires quality cer- 
tainly, but he also is eager to make a 
profit and his interests are inherently 
opposed to many of the refinements 
which are essential to best results. Per- 
haps the continued existence in some 
localities of the maintenance clause is 
in recognition of these facts. If so, it 
is certainly a less scientific, uneconomic 
and uncertain method of attempting to 
insure satisfactory construction. 
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Bridge and Building Men 
Meet at Buffalo 


Buildings and Water Service Receive 
Most Attention—Metal and 
Wood Sash Discussed 


Railway buildings and water service 
were the main subjects of consideration 
at the 35th annual meeting of the 
American Railway Bridge & Building 
Association, held at Buffalo, N. Y., on 
Oct. 20 to 22. Of special interest was 
a report on the numerous and varied 
uses of precast concrete units presented 
by T. H. Strate, engineer of track ele- 
vation, Chicago, Milwaukee & St. Paul 
Ry. These uses range from bridge an‘ 
trestle spans to large and small build- 


ings, and to such articles as_ poles, 
water troughs and track signs. Mono- 
lithic concrete as applied to signal 


cabins, stations, highway bridges over 
tracks and such monumental structures 
as the Tunkannock Viaduct, was dealt 
with in entertaining illustrated ad- 
dresses by Geo. J. Ray, chief engineer 
of the Delaware, Lackawanna & West- 
ern R.R. A paper by H. Ibsen, special 
bridge engineer of the Michigan Central 
R.R., described the erection of the new 
steel arch bridge at Niagara Falls. 


WaTER TREATMENT 


The treatment of water for locomo- 
tive use, as an important factor in 
economy of operation, was discussed in 
a paper by R. C. Bardwell, superintend- 
ent of water supply of the Chesapeake 
& Ohio Ry., who pointed out that in 
addition to tangible economies in cost 
of boiler cleaning and repairing there 


are still more important intangible 
economies, such as the reduction in 


engine failures and train delays. This 
subject was supplemented by a report 
on electric pumping plants for railway 
water stations. The need of stand-by 
or auxiliary plants was noted by Mr. 
Knowles, Illinois Central R.R., who 
cited cases where electric storms had 
destroyed the transformer connections 
and put the pump motors out of com- 
mission. Some doubt was expressed as 
to the reliability of automatic control, 
but Mr. Knowles is of the opinion that 
devices now available may be considered 
as absolutely reliable. 


METAL AND Woop SASH 


In the discussion of a report on metal 
and wood sash, some objection was 
made to the former on the score of 
maintenance expense due to more fre- 
quent painting, particularly in engine- 
houses, and also to adjustment of ven- 
tilating or movable sash. Wood sash 
that gets out of plumb and does not 
work properly is easily adjusted, but 
in some cases with metal sash the only 
remedy was to file away the metal until 
the sash would ciose, leaving only a 
thin shell. It was pointed out also that 
the present tendency to provide larger 
area of sash for increased light results 
in greater maintenance expense for 
broken glass. The bridge and building 
department has to handle the mainte- 
nance and repair, while other depart- 
ments determine the type of sash to 
be used. Steel sash had its supporters, 


phowever, and Mr. Baluss, engineer of 


Indiana Revokes Engineering 
License of Architect 


Following a three-day hearing, the 
Indiana State Board of Registration 
for Professional Engineers and Land 
Surveyors has revoked the Indiana 
license of Harry Weeks, a member of 
the architectural firm of Walker & 
Weeks, of Cleveland, Ohio. The firm 
has under design the $5,000,000 Indiana 
war memorial plaza and_ buildings 
which will house Indiana patriotic 
societies and national headquarters for 
the American Legion. The license of 
F. R. Walker, the other member of the 
firm, was not revoked. 

The action followed a hearing on 
charges of misconduct in preparation of 
the plans for the memorial. These 
charges were that the designs for the 
memorial included details of steel rein- 
forcement for the concrete which illus 
trated and specified a certain product 
of the Rivet Grip Steel Co., a corpora- 
tion in which the two members of the 
firm have an interest and of which they 
are officers. The charges further stated 
that the details were so given that no 
other form of reinforcement could be 
estimated upon. 

The unanimous vote of five members 
of the board revoked the license of 
Weeks and three members voted to re- 
voke the license of Walker. The state 
law provides that four votes are neces- 
sary for the revocation of licenses. 
The board made the distinction between 
the two members of the firm because 
two meinbers of the board felt that the 
real responsibility for the specifications 
lay with Mr. Weeks. In the testimony 
before the board, H. Tashjian, chief en- 
gineer of the firm and president of the 
Rivet Grip Steel Co., assumed full re- 
sponsibility for the part of the specifica- 
tions relating to the reinforcement. 

Mr. Weeks has announced that he 
will appeal from the decision of the 
board to the Circuit Court of the State 





the Duluth, Messabe & Northern R.R., 
referred to a building in which wood 
sash required renewal in seven years 
while steel sash in the same building 
was then in good condition. As to glaz- 
ing, one member has found roofing 
cement preferable to putty. 

Sand-blast for cleaning and the spray 
system for painting were recom- 
mended in a report on the protection 
of structural steel, but this report was 
accepted only as information and re- 
ferred back to the committee for fur- 
ther consideration. The same fate at- 
tended reports on the use of creosoted 
timber and the use of various kinds of 
roofing, as it was held that these re- 
ports were too general in character. 
All the subjects were discussed, how- 
ever, and it was suggested that the 
committees in question give particular 
attention to points suggested in the dis- 
cussion. 

Cc. W. Wright, Long Island R.R., 
was elected president; C. A. Lichty, 
Chicago & Northwestern Ry., Chi- 
cago, was re-elected as secretary. A 
good “side-show” of the meeting was 
an exhibit of materials and appliances 
for railway bridge and building work. 
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Random Lines 





Don’t Crowd 


Every bird who tries to reform th 
world wants to call himself a huma: 
engineer these days—that i: when h: 
isn’t a social engineer. Lawyers, min 
isters, social workers, efficiency expert 

they’re all human engineers. Indeed 
they are organized; they call themselve 
the “Pathfinders of America” and the) 
are announcing a drive for members ti 
aid in the campaign for $100,000 to 
further the work of teaching human 
engineering in the schools. 


e a * 


What Does He Do? 


Mary Roberts kinehart, who ought to 
know better, says in her latest Sateve- 
post story that out in the wide open 
spaces a man has to be “a hydrostatic 
engineer of sorts.” 


Telling the Lay Public 

A lot of people, especially those ad- 
dicted to the tabloid newspaper literary 
style, want to know more about the 
huge tidal power plant they are propos- 
ing to build up where Maine and New 
Brunswick come together. All is made 
clear by a recent statement of W. S. 
Murray, the New York consulting engi- 
neer. An article by him says of the 
promoter of the plan: 


He has pointed out a potentiality 
hitherto hidden from the mind of 
men—namely that it took the con- 
joint relation of differing water 
levels and particular land configu- 
ration to produce the power men 
have.dreamed of harnessing ever 
since they noted the sea’s tremen- 
dous, restless, but regular energy. 


There you have all the excellence of 
literary style—clarity, restraint, verity, 
simplicity. Why don’t more engineers 
write ? 

* * * 


More Geophysics 


The Canadian scientist who was 
afraid that possibly the depletion of 
the Great Lakes by Chicago might be 
causing all these earthquakes has his 
match in the colored minister reported, 
as follows, in “Wayside Tales.” 


“Breddern and sisters, we have 
received annuder warnin of Prov- 
idence. De earf, breddern, revolutes 
on its axles, an’ it takes a right 
sma’t ob grease to keep it lubri- 
cated. So de good Lord put petro- 
leum inside de earf to keep de axles 
greased. 

“Den, bye an’ bye, long come all 
dese hyah ile companies, punchin’ 
holes in de ground clear down into 
de bearin’s, and quensecontly all 
de ile come squirtin’ out. Fust 
thing we know dere’s a hot box 
an’ de earf squeaks an’ rumbles an’ 
grunts an’ dat’s de earfquake. If 
dey don’t quit it purty soon dere 
won’t be no moah grease left, an’ 
de earf will stick tight on its axles 
an’ won’t go round no moah.” 





east 
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New Map of Southeastern States 
Shows Power Plants and Lines 


A map of the Southeastern States 
is been prepared by the Division of 
Vater Resources of the State of North 
arolina for the Southern Appalachian 
Power Conference which shows the 
cation of all power transmission lines, 
heir voltage, and the location and size 
or all power plants, both steam and 
nydro-electric, including the location of 
small isolated power plants in the area. 
The map has been printed by the 
United States Geological Survey to a 
cale of 1:1,000,000 and is being issued 
by the Division of Water Resources, 
State of North Carolina, Chapel Hill, 
N. C. The price of the map is $3 each 
for lots of less than 50, with special 
rates for larger quantities. 

The map now being issued is marked 
preliminary, and it is expected that a 
revision will be published within a year. 


_—_—_—_——— I 
Engineering Societies 
el 


Calendar 


Annual Meetings 


AMERICAN SOCIETY FOR MUNIC- 
IPAL IMPROVEMENTS, Lake- 
land, Fla.; Annual Meeting, Des 
Moines, lowa, Cct. 26-30, 1925. 


CITY MANAGERS ASSOCIATION, 
Lawrence, Kansas; Annual Con- 
vention, Grand Rapids, Mich., 
Nov. 17-19, 1925. 


AMERICAN ASSOCIATION OF 
STATE HIGHWAY OFFICIALS, 


Washington, D. C.; Annual Con- 
vention, Detroit, Mich., Nov. 18-20, 
1925. 


HIGHWAY RESEARCH BOARD, 
NATIONAL RESEARCH COUN- 
CIL, Washington, D. C., Annual 
Meeting of the Highway Research 
Board, Washington, D. C., Dec. 
3-4, 1925. 


AMERICAN ROAD BUILDERS AS- 
SOCIATION, New York City; 
Annual Convention, Chicago, IL, 
Jan. 11-15, 1926, 


ENGINEERING INSTITUTE OF 
CANADA, Montreal; Annual Meet- 
ing, Toronto, Ont., Jan, 27-29, 1926. 





The American Society of Mechanical 
Engineers will hold its annual meeting 
at New York, Nov. 30 to Dec. 4. 

The National Municipal League will 
hold its 3lst annual meeting in conjunc- 
tion with the 21st annual meeting of 
the American Civic Association at 
Pittsburgh, Pa., Nov. 18 and 19. 

The Central States Section of the 
American Water Works Association 
held its twenty-seventh annual conven- 
tion at Erie, Pa., Oct. 9 and 10 and 
elected the following officers: President, 
Joseph W. Ellms; vice-president, Ches- 
ter Drake; and trustees, D. C. Grobbel 
and Mentor Hetzer. 7 

The Council of State Boards of Engi- 
neering Examiners will hold its sixth 
annual convention at the Columbia 
Club, Indianapolis, Ind., Nov. 16 and 17. 
Topics for discussion include use of ap- 
plication blanks for reciprocal registra- 
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New Technical Societies 

The Engineering News-Record 
list of technical societies and na- 
tional engineering trade associa- 
tions of the United States and 
Canada is being revised. Soci- 
eties and associations which have 
been organized since the original 
list was published in 1923 or 
which were not included in that 
list should send in their name 
with the secretary’s name and 
address, the date of their annual 
meeting and their total member- 
ship. 


tion; interpretation of articles of agree- 
ment; why an engineer should apply 
for registration; how far legislation 
has protected the public and the profes- 
sion; prosecutions; and jurisdiction. 
T. Keith Legare, Columbia, S. C., is 
secretary-treasurer. 


The North Carolina Section of the 
American Water Works Association 
meeting at Asheville, Sept. 14, 15 and 
16 elected the following officers: Presi- 
dent, J. O. Craig; vice-president, 
M’Keen Maffitt; and secretary and 
treasurer, Thorndike Saville, Chapel 
Hill, N.C. 2 


_—_—_—_———— =) 
Personal Notes 
SD 


A. G. PATTERSON, president of the 
Alabama Public Service Commission, 
was elected president of the National 
Association of Railroad and Utilities 
Commissioners at its recent meeting 
at Washington, D. C. 


MELVILLE Dozier, JR., has been ap- 
pointed manager of the Southern Cali- 
fornia chapter of the Associated Gen- 
eral Contractors of America succeeding 
E. Earl] Glass, who resigned to become 
manager of the Pacific Coast Sand & 
Gravel Association. Mr. Dozier has 
been manager of the construction in- 
dustries joint committee since its 
organization last year. 


JOHN C. PRITCHARD, assistant engi- 
neer, supply and purifying division, St. 
Louis Water Department, has been 
made water commissioner, the position 
which E. E. WALL held until he was 
recently made director of public util- 
ities. Mr. Pritchard is a native of St. 
Louis and a graduate of Washington 
University in the class of 1904 
He has been with the water department 
since 1909. 


WALLACE R. Harris for 64 years 
managing editor of Highway Engineer 
and Contractor and of Concrete Prod- 
ucts has resigned to assume the position 
of sales manager for the Eberling Ma- 
chine Sales Co., Cleveland, makers of 
equipment for manufacture of concrete 
building units. He will have offices at 
1,248 Peoples Gas Building, Chicago. 
Mr. Harris was the first president of 
the Concrete Products Association, is 
a member of the Engineering Institute 
of Canada, Western Society of Engi- 





neers and second vice-president of the 
American Association of Engineers. 
Immediately prior to becoming an 
editor Mr. Harris was engineer of the 
Cement Products Bureau, Portland Ce- 
ment Association after seven years’ 


experience in the prairie provinces of 


Canada embracing general engineering 
and construction, manufacture of con 
crete pipe, operation of gravel pits and 
consultant on engineering problems for 
municipalities and construction com- 
panies. 






Obituary 

| 

WILLIAM PERKINS BIRNIE, for five 
years associated with his father, Wil- 
liam Birnie, in the firm of Goodhue & 
Birnie, builders of railroads and city 
and town water systems and prominent 
in that line of activity in New Eng- 
land some 40 years ago, died in his 
home in Springfield, Mass., Oct. 17, at 
the age of 75. 


Dr. EARLE JAY Bascock, dean of the 
College of Engineering of the Univer- 
sity of North Dakota, died suddenly 
Sept. 3, 1925, at the age of 60. He 
was graduated from the University of 
Minnesota in 1889, began work at once 
on the faculty of the above university, 
first in chemistry and geology, which 
changed with the growth of the insti- 
tution until it now covers industrial 
chemistry, mining and metallurgy. He 
was the first state geologist, from 1897 
to 1902. In 1917-18 he was acting 
president of the University. Develop- 
ment of the natural resources of the 
state in different lines of chemistry and 
geology, were largely due to him and 
were brought out by his research and 
investigation, particularly in the man- 
ufacture and use of natural cements, 
lignite coals and pottery clays. PRor. 
E. F. CHANDLER has been made acting 
dean. 


HuGH L. Lucas, for seventeen years 
superintendent of the Chicago water 
pipe extension bureau, died suddenly 
Oct. 20. He was a member of the 
American Water Works Association 
and the Western Society of Engineers. 


Curtis HILL, former Missouri state 
highway engineer, died at his home in 
Kansas City, Mo., Oct. 18, in the 55th 
year of his age. Mr. Hill was born in 
Independence, Mo., and received his civil 
engineering degree from Cornell Uni- 
versity in 1897. Previous to graduation 
he was employed in railroad work and 
subsequent to graduation continued in 
railroad work for some years. From 
1900 to 1901 he was first on highway 
bridge work and then on survey work 
at the Louisiana Purchase Exposition. 
In 1901 he went to the sewer depart- 
ment of St. Louis, becoming engineer 
for the department in 1903, which posi- 
tion he occupied when he was appointed 
state highway engineer. In 1913 he 
was made city engineer of Kansas City, 
Mo., and served under three city ad- 
ministrations. In 1918 Mr. Hill was 
shot by a road contractor at Kansas 
City and never fully recovered from the 
injury received. 
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From the Manufacturer's Point of View 











~ A Point of Contact 
Between Maker and User of 








Caution in Using Compressed 
Gas Cylinders 


The Interstate Commerce Commis- 
sion has prescribed certain regulations 
for the manufacture and testing of 
cylinders used in transporting gases 
compressed to pressures over 25 lb. per 
sq.in. Among these are the require- 
ment that the cylinders be tested 
periodically as to safety and that the 
date of test be stamped on the cylinder 
as “10-25” for Oct., 1925. 


The Bureau of Explosives of the 
American Railway Association in co- 
operation with the Compressed Gas 


Manufacturers’ Association warns users 
that they should observe these mark- 
ings and notify the owners of any 
cylinders which are overdue for tests as 
based upon the following test-period 
table for various gases: 


Intervals at Which Cylinders 


Name of Gas Should Be Tested 


Acetylene Once—before putting in service 
Anhydrous Ammonia Every 10 years 
Carbonic Gas Every 5 years 
Chlorine Every 5 years 
Ethvlene Every 5 years 
Helium Every 5 years 
Hydrogen Every 5 years 
Hydrocarbon gases 

(other than Acetylene) Every 5 years 
Methy! Chloride Every 5 years 
Nitrous Oxid« Every 5 years 
Oxygen Every 5 years 
Sulphur Dioxide Every 5 vears 


_—_——— —— ——— ) 
Business Notes 
(i 


J. G. WHITE ENGINEERING CorpP., New 
York City, has recently received a con- 
tract from the Firestone Plantations 
Co. for the building of a breakwater, 
wharves, roads and other work incident 
to the development of the harbor of 
Monrovia, the capital and _ principal 
city of Liberia. The work is in con- 
nection with the plan of Harvey S. 
Firestone, president of the Firestone 
Tire & Rubber Co., to develop Liberia 
as a source of rubber supply. It is 
said that the Firestone interests will 
invest $100,000,000 in developing its 
rubber concession in Liberia and plans 
to have eventually 1,000,000 acres of 
rubber trees growing on what is at 
present wild country. 


J. T. Tractor Co., Cleveland, Ohio, 
announces the following new dealers: 
W. J. Armstrong Co., Sault Ste Marie, 
Mich.; Bangor Mill Supply Co., Bangor, 
Maine; Alan G. Cary & Co., St. Paul, 
Minn.; Joe Lyons Machinery Co., Little 
Rock, Ark. 


RoBERT JUNE engineering manage- 
ment organization of Detroit has ac- 
quired control of the Electric Flow 
Meter Co., Kansas City, Mo., formerly 
the Hyperbo-Electric Flow Meter Co., 


Construction Equipment and Materials 


Chicago, and will henceforth operate 
the business under its own management 
with executive offices in Detroit. The 
officers of the new company will be 
Robert June, president; J. M. Naiman, 
vice-president and chief engineer; and 
Maj. W. W. Burden, treasurer. 


THE Dvurriron Co., INnc., Dayton, 
Ohio, announces the appointment of 
John C. Candler, 315 Glenn Building, 
Atlanta, Ga., as a representative of its 
building equipment department to cover 
the state of Georgia. 


CHICAGO PNEUMATIC TOOL Co., New 
York City, has effected arrangements 
with Motoren-Werke, Mannheim, Ger- 
many, whereby it has acquired the 
exclusive rights to manufacture and 
sell the Benz _ solid-injection Diesel 
engine in the United States and 
Canada. This engine is of the vertical, 
multiple-cylinder type, built on the four- 
stroke principle. 


WESTINGHOUSE ELEctrRIc & Mrc. Co., 
East Pittsburgh, Pa., announces the 
appointment of Edward D. Kilburn and 
Walter S. Rugg as vice-presidents. Mr. 
Kilburn was formerly vice-president 
and general manager of the Westing- 
house Electric International Co. and 
will now take charge of the engineer- 
ing work of the Westinghouse Co. at 
Pittsburgh. Mr. Rugg who was for- 
merly general sales manager of the 
Westinghouse Co., will have charge of 
the sales activities. Richard B. Mellon, 
president of the Mellon National Bank 
of Pittsburgh, has been elected a di- 
rector of the company, to fill the 
vacahcy caused by the death of Wil- 
liam McConway, formerly president, 
McConway & Torley Co. 


MASSILLON STEEL JoIsT Co., Massil- 
lon, Ohio, has taken over the manage- 
ment of the Canton Bridge Co., Canton, 
Ohio. The Canton Bridge Co. will 
continue in its operation as a structural 
steel fabricating shop in addition to 
producing the products of the Massillon 
Steel Joist Co. The home office of the 
Massillon Steel Joist Co. has been 
moved to the plant of the Canton 
Bridge Co. and the officers and depart- 
ment heads will function for both 
organizations. The address of the 
Massillon Steel Joist Co. hereafter wil! 
be 10th & Belden, N. E., Canton, Ohio. 


CLIMAX ENGINEERING Co., Clinton, 
Iowa, announces the appointment of 
the Coast Machinery Corp., San Fran- 
cisco, as sales representatives cover- 
ing the entire state of California. Ed. 
Crowley, recently general sales man- 
ager of the Climax Engineering Co., is 
the president of the Coast Machinery 
Corp. Other appointments of new 
dealers by the Climax company are: 
George W. Whitehead Co., Buffalo, for 


Western New York; Edward ( 
Dingman, Montreal, Canada, fo 
Montreal and vicinity; Harvard Turn 
bull & Co., Ltd., Toronto, for Ontario 
Advance Contractor Repair Co., Chi 
cago, for the Chicago territory; Min« 
& Smelter Supply Co., Salt Lake City 
for Utah. 


FOUNDATION Co., New York City, in 
order to give more effective control of 
its growing construction activities, ha 
decided to divide its field of work into 
four zones as follows: The United 
States, Central and South America, 
where activities will be controlled by 
the New York company; Canada by the 
Foundation Co., Ltd.; the British Em- 
pire, exclusive of Canada, by the Asso- 
ciated British Co.; the remainder of 
the world will be the fourth zone, in- 
cluding Europe, Asia and Africa ex- 
clusive of British territory; a new 
company will operate in this proposed 
fourth zone. The Foundation Co. of 


New York, the parent, will hold the 
controlling interest in the common 
stock of this new company. The busi- 


ness of the Foundation Co. is now 
carried on in fourteen countries and 
eight others are being surveyed for 
potential business. 


THE ENGINEERING AND SALES Co., 
San Francisco, announces a change of 
address, effective Oct. 1, from 200 
Davis St. to 24 California St., Marvin 
Building. 


Wo. H. ZIEGLER Co., INC., with offices 
in Minneapolis, St. Paul and Duluth, 
has been appointed distributor for the 
Caterpillar Tractor Co. in the state of 
Minnesota. 


———————_—_ 
Equipment and Materials 
——_—_—_—— 


Ventilation Unnecessary in New 
23-in. Floodlight Projector 


By providing a sufficient radiating 
surface to insure safe interior tem- 
peratures for the glass reflector and 
lamp, the Pyle-National Co., Chicago, 





has designed a floodlight projector in 
which ventilation has been entirely dis- 
pensed with. The cast aluminum alloy 
case has an absolutely tight inclosure 
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ith machined surfaces at the door 

int and a soft lead packing ring; 
mall parts are of aluminum and bronze. 
rhe tight case eliminates depreciation 

reflective values that is caused by 
ust, gases, moisture and insects. 

The mounting base and trunnions are 
provided with locking devices so that 
idjustment of the unit is not disturbed 
yy the maintainer. Focusing is effected 
from outside the case. Crystal glass 
reflectors 23 in. in diameter are used 
together with rectangular divergence 
lenses which make the projector excep- 
tionally powerful. Lamps of 1,000 and 
1,500 watts are used in this equipment. 


Pipe Pusher Eliminates Necessity 
of Digging Shallow Trenches 


A machine designed to eliminate dig- 
ging across lawns, highways and other 
places where trenches are not desirable 














is being manufactured by the Giant 
Mfg. Co., Council Bluffs, Iowa. It is a 
one-man machine, its pushing power 
being derived from the application of 
compound leverage. It is easily staked 
down and is claimed to eliminate all 
possibility of bending the pipe since it 
operates close to the bank. The ma- 
chine releases the pipe automatically 
after each forward thrust. Its speed 
capacity is about 3 lengths of pipe per 
hour. 


Small Hand Spraying Device for 
Road Maintenance 

A hand sprayer that makes it pos- 
sible to apply hot bitumen to the road in 
much the same manner as the larger dis- 
tributors is manufactured by Littleford 
Bros., Cincinnati, Ohio. In the accom- 
panying illustration, this attachment 
is shown installed on the company’s 
oil burning melting kettle No. 84-W, 
which is also a new piece of equipment. 
The pump of the hand spraying attach- 





ment is mounted on a wholly adjustable 
frame which makes it adaptable for all 
types and sizes of heating kettles. A 
large flexible metallic hose is used in 
connection with the spray bar, which is 
held by the operator and in the end of 
which is an adjustable spray tip. 





New Aluminum Graphite Paint 
Makes Durable Surface 


The new aluminum graphite paint 
that the Joseph Dixon Crucible Go., 
Jersey City, N. J., has recently an- 
nounced as an addition to its line, is 
composed of aluminum combined with 
flake silica-graphite pigment and boiled 
linseed oil. Aluminum when used for 
paint making is of flake formation and 
when combined with the pigment, each 
flake laps over, after the manner of 
fish scales, forming a covering of great 
elasticity and durability. It is 
claimed that this new paint is 
equally as durable as the com- 
pany’s silica graphite paint and its 
red lead graphite primer. 

The luster of the new paint is 
slightly less than a straight alu- 
minum paint. Gases, fumes, acids, 
smoke and other deteriorating 
agents are claimed to have little 
effect on it. It is claimed ‘that 
it will retain its 
color longer than 
other light colored 
paints and _ will 
reflect light and 
heat in such a 
manner as to 
make it of great 
value as an in- 
dustrial paint. The paint can _ be 
sprayed or brushed on, although the 
latter method is recommended. It is 
especially recommended for all exposed 
metal work such as_ gasholders, oil 
tanks, and refrigerator and tank cars. 








Quick-Dumping Cars Discharge 
Material Away From Track 


Low height, the placing of material 
an extreme distance from the track, and 
the elimination of any locking mech- 
anism are the distinctive features of 
the new air dump cars manufactured by 
the Differential Steel Car Co., Findlay, 
Ohio. The low height, 7 ft. 4 in. from 
top of rail to top of sideboard, gives 
stability and easy loading. The dump- 
ing force is furnished by four air cylin- 
ders arranged in pairs. In dumping to 
the right, the air valve is turned so that 
the air is fed into the cylinders on the 
left side of the car. By the action of 
these cylinders, the body is tilted about 
trunnions over the bolster side bearings 
on the right. The door, which is also 
the side of the car, folds down while the 
body tilts and it returns in a reverse 
manner. There is sufficient reservoir 
capacity for air on each car to dump 
it. All sizes of material can be dumped 
to either side without changing cylin- 
ders or any other mechanism. 

The down-folding door places the load 
clear of the track and holds it there. 
The sector plate construction on the 
ends of the door forms a chute which 
prevents the material from falling over 
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the ends of the doors and fouling the 
ballast. The maximum angle of the 
car while dumping is about 50 deg 
which allows clean dumping of even 





very sticky clay. The termination of 
the dumping operation is cushioned so 
that there is no damage to the car, 
track structure, or trestles. This type 
of car permits a train of cars to be 
dumped to either side from any car in 
the train. This air-dump car is fur- 
nished in 30- and 24-yd. capacities. 


Substantial Transit Is a 
New Western Product 


Lateral rigidity in the upper struc- 
ture of transits is very essential and 
to this end the A. Lietz Co., San Fran- 
cisco, has designed its new Theodolite 
No. 5E. The U-shaped telescope sup- 
port consists of a one piece casting with 
a large circular base which is rigidly 
attached to the upper plate. Inside 
of this base is installed the compass 
equipped with a variation ring and a 
34-in. needle. The section shape of the 





telescope support is an “even cross” 
which gives great stability with a 
minimum of material and weight. 

The transit is equipped with a 
63-in. horizontal circle and a 5-in. ver- 
tical circle both with double verniers 
reading to minutes. The telescope is 
11 in. long and employs a magnifying 
power of 24 times; stadia hairs are set 
1:100. The compass needle is 33 in. 
long and the object glass 1} in. in dia. 
The weight of the instrument is 154 Ib. 
and the tripod weighs 8 lb. additional. 
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Publications from the 
Construction Industry 





Surveying Instruments—L. BERGER & 
Sons, INc., Boston, Mass., has just 
published the 40th edition of its general 
catalog on transits, levels and other 
instruments of precision. The catalog 
contains 190 pp. describing the details 
of each model and size of instrument. 
The customary indexes and code lists 
complete the catalog. <A_ price list 
dated Aug. 1, 1925, is inserted in the 
catalog. 


Lock JOINT PIPE Co., 
Ampere, N. J., has just issued a new 
80-p. catalog describing its concrete 
pipe. The first part of the booklet is 
devoted to design details of the pipe, 
followed by a description of the manu- 
facturing processes used in making 
poured pipe, cylinder pipe, and centrif- 
ugal pipe. This part of the booklet is 
especially well illustrated with photos 
showing the pipe in process of manu- 
facture. The last 30 pp. of the catalog 
are devoted exclusively to photos of 
construction work, in which Lock Joint 
pipe is being used. 


Concrete Pipe 





Aerial Tramways— A. LESCHEN & 
Sons Rope Co., St. Louis, Mo., in its 
catalog No. T-25, describes its system 
of aerial tramways. A section of the 
catalog is devoted to general informa- 
tion concerning the adaptability and 
operation of aerial tramways and tell- 
ing of their design and manufacture. 
The greater part of the catalog is 
devoted to detailed descriptions of 
specific installations of tramways. 
Many illustrations are used which add 
to the practical value of this booklet. 
Several pages are devoted to wire rope 
and wire rope fittings and all necessary 
data are listed for ordering purposes. 


Excavadoras—HARNISCHFEGER CORP., 
Milwaukee, Wis., has just issued two 
new catalogs in Spanish and Portu- 
guese, respectively, describing its com- 
plete line of excavating machinery. 
Catalog No. 601-S is published in 
Spanish, while No. 602-P is the Portu- 
guese catalog. 


Construction Locomotives — HEISLER 
LocoMOTIVE WoRKS, Erie, Pa., in a new 
catalog, shows a wide variety of quarry 
hauling operations by photographs of 
the work. The booklet is divided into 
sections according to the different in- 
dustries served. These sections are 
devoted respectively to quarry hauling 
products, sand and gravel operations, 
and strip-pit mining. The booklet fur- 
ther contains comparative records of 
different methods of haulage used on 
both large and small operations. 


Concrete Pavement — AMERICAN VI- 
BROLITHIC CorP., Des Moines, Iowa, 
devotes a new booklet to the construc- 
tion operations used in laying vibro- 
lithic pavement. Several photographs 
are given showing examples of this 


pavement both under construction and 
in service. 
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Business Side of Construction 


FACTS AND EVENTS THAT AFFECT COST AND VOLUME 


@ 


Some Demands on Material Markets 
By Building Contracts Let This Week 


OLLOWING are the values of certain special materials and items 
involved in this week’s building contracts published on pp. 251 to 


256 of Construction News. 


They include awards of industrial build- 


ings to cost $40,000 and more and of other buildings, $150,000 up. 


SR ee. $258,000 
NR eikeark ac ees 370,000 
ES Pe 296,000 


Flooring (est.)...5,350,000 sq.ft. 


Hardware ......... $221,000 
Mievators .......... 1,470,000 
Electric wiring ..... 530,000 
Lighting fixtures... 482,000 





W here Markets for Roofing Materials 
Are Most Promising 


OOFING materials, for buildings 
other than residential, evidently 
find their best market in the Middle 
Atlantic States, according to figures 
compiled by Engineering News-Record. 
As the accompanying illustration 
shows, 39 per cent of the total value of 
all roofings of this character was ex- 
pended in the section mentioned during 
the first nine months of this year. 

The South was also a good market, 
with the states immediately west of the 
Mississippi following and the Great 
Lakes section fourth. This, however, 
merely shows what has happened in the 
saie of this particular material. 


An examination of proposed work, as 
published in Engineering News-Record 
at the minimum mentioned in the 
chart, gives a clear idea of the pros- 
pects in this field for the next two 
months at least. 

November will undoubtedly witness 
the greatest activity in the Middle 
West, with the South next and the 
Middle Atlantic states third. 

December of this year, according to 
work in the projected stage as late as 
September, will show activity in roofing 
sales centered in the section embracing 
New York, Pennsylvania, New Jersey, 
Delaware and Maryland. 


Value of Roofings Required for the Building Contracts 


Reported by ENGINEERING NEWS-RECORD in First Nine Months of 1925 


Industrial Buildings, $40,000 up 
Other Buildings, 


% — Per cent of total value 
Light-faced Type — Number of jobs 
Bold-facea Type — Average roofing job 





$ 150,000 up 


TOTALS 


Value-$ 9033, 000 
Number — 2,990 








Foreign Projects of Interest to Americans 


For further information see the 
Bureau of Foreign and Domestic Com- 
merce, where reference number is 
given. 

Dredging, breakwaters, etc., Alexan- 
dria, Egypt, under consideration by 
Council of Ministers of the Egyptian 
Government, approximately $7,500,000. 

Railroad, Rouyn Gold Fields, Canada, 
44.7 mi., tenders called, total cost, 
$2,500,000 to $3,000,000. Reserved In- 


formation Reference No. 184334. 

New public works for Province of 
Cordoba, Argentine, bids to be taken 
soon, 727,791 pesos (peso = $0.92). 

Paving, water and drainage system, 
City of Guatemala, Guatemala, plans 
being drawn. 

Railroad and public improvements 
in Chile, investment of 2,100,000 
gold pesos authorized by Presidential 
decree. 
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This W eek’s Contracts—W eek Ago— 
Same Week Last Year | 


TS money value of contracts reported in the present issue of 
Engineering News-Record is here compared with the figures for 
corresponding weeks. Minimum costs observed are: $15,000 for 
water-works and excavations; $25,000 for other public works; 
$40,000 for industrial and $150,000 for commercial buildings. 


Money Value of Contracts Let—Entire U. S. 


Week Ending Public Work 
October 29, 1925...... $22,064,000 
October 22, 1925........ 21,468,000 
October 30, 1924.. 25,313,000 


Heaviest Week 


Private Work Total Contracts 
$26,970,000 $49,034,000 
31,088.000 52,556,000 
21,448,000 46,761,000 








19005, WeRt.S. ...25 coes 26,215,000 69,424,000 85,639,000 
1924, May8..... csovs saree 38,829,000 65,199,000 
January 1 to Date 

SA re eee 906,367,000 1,227,346,000 2,133,713,000 
NY 5 6 ONG ye Reha Ae 855,544,000 878,556,000 1,734,100,000 


Unit Prices on 
Camden-Philadelphia Bridge 


OLLOWING are the lowest three 


connecting Philadelphia and Camden. 
Contr. No. 22. (A) Acchione & 
Canuso Paving Co., 804 South 12th St., 
(awarded contract); (B) Mazzola & 
Marano; (C) Frederick Snare Corpo- 
ration. The unit bids are as follows: 
B Cc 
40 $1.5u 


bids opened by Delaware River 
Bridge Joint Commission, Philadelphia, 
June 17, for Philadelphia Approach, 
5th to 6th Sts., and work in adjacent 
streets, for bridge over Delaware River 


- 


CN@aonao-—-— 
= 
= 


A 
50,000 cu.yd. excavation for structures. i Ly $1 
7,000 cu.yd. borrow excavation... . 1 
50 cu.yd. trench excavation. 3 
5,000 cu.yd. concrete masonry, grade A, 2 inch aggregate. ; 21 
1,600 cu.yd. concrete masonry, grade A, } in. aggregate 22.75 20.00 
1,200 cu.yd. concrete masonry, grade B 15 
300 cu. yd. concrete masonry, grade ( 


N 
“ 
> 
w 
o 


5,900 cu.yd. concrete base for an ay paving and repaving 30 10.00 00 
180,030 ib. reinforcing steel. 059 05 05 
203,000 Ib. reinforcing steel for roadway base .049 05 05 
7,300 sq.vd. waterproofing. 1.38 1.45 1.40 
900 sq.yd. damp-proofing. 28 30 40 
66 hundred sq.ft. roofing felt. 4.20 5.00 6.00 
2,700,000 Ib. structural steel 05 047 053 
66,000 ft. b.m. timber bulkhead.. 96.00 100 00 110.00 
Granite masonry (lump sum) 18u,255.00 198,000 00 
177 lin.ft. lock joint granite curbing 9 64 10.00 10.00 
378 lin.ft. 17} in. granite curbing 7.00 8.70 7.50 
2,200 lin.ft. 8 in. straight granite curbing 3.50 3.75 4.00 
1,420 lin.ft. 8 in. curved granite curbing. 4.00 4.50 4 50 


Light and ornamental metalwork (lump sum) 


Electrical conduit system (lump sum). 5,600.00 8,000.00 7,000.00 
550 lin.ft. 8 in. concrete coping... . 1.50 1.50 1.20 
280 lin.ft. 3 in. concrete coping. 89 35 60 
4 concrete posts in Franklin Square 12.090 25.00 30.00 
100 cu.yd. rubble masonry retaining walls 7.83 15.00 12.00 
20 cu.yd. dry rubble walls 6.75 7.00 10.00 
10 cu.yd. brick masonry. 28.45 30.00 40.00 
21,000 sq.yd. new granite block pav ing. 6.40 5.60 5.80 
1,960 sq.yd. redressed stone block paving. 2.25 2.10 2.30 
3/880 sq.yd. stone block repaving. 2.25 1.35 1.20 
10,000 sq.yd. concrete sidewalks. 2.50 2.25 2.80 
800 sq.ft. } in. premoulded expansion joint filler 20 25 .25 
2,500 sq.ft. } in. premoulded apna joint filler 13 20 24 
640 sq.yd. slate agging. 6.10 5.00 5.00 
810 sq.yd. crushed stone walks. 70 1.10 1.00 
830 lin.ft. resetting curbing. .. 75 ae .40 
2,200 lin.ft. removing, hauling and stacking old curbing 50 1.00 50 
1,260 sq.yd. wo apne - ne sidewalk. ‘ 1.00 1.00 1.00 
5,500 sq.yd. new soc ei ies aeuk as . 1.00 .70 1.00 
2,20u sq.yd. resodding... ‘ 50 60 1.00 
1,370 sq.yd. top oil.. 1.00 70 2.00 
280 lin.ft. galv anized pipe ‘handrailing. ‘ 3.25 3.25 3.00 
643 lin.ft. 4 ft. diameter brick sewer in concrete cradle 52.00 55.00 75.00 
3,255 lin.ft., 4 to 24-1n., vitrified clay sewer pipe 10.31 6.18 10. 9u 
190 lin.ft. 12 in. cast iron water a ses oe x i 7.50 5.00 7.00 
40 lin.ft. 8 in. cast iron soil pipe...... Rie anes 2.00 2.00 2.50 
30 lin.ft. 6 in. cast iron soil pipe.. ; 1.75 1.50 2.50 
6 brick manholes with covers and frames. ... . 200.00 200 00 350 v0 
pO Err re ee oA 350.00 400.00 1,100.00 
2 No. 2 brick and stone inlets............. 175.00 200 09 200.00 
12 No. 3 brick and stone inlets..,.. . staieg 169.00 150.00 200.00 
8 No. 4 brick and stone inlets.. 90.00 125.v0 125 00 
Two, special double inlets (lump sum). ; ’ 500.00 800.00 1600.00 
2 cesspools... . 30.09 40.00 15.00 
Piping and fixtures for water supply (lump sum) 4,070.00 2,700.00 2,000 00 
20 cu.yd. rubble (French) drains ; ‘ 6.00 5.00 3.00 

Extended totals $930,314 $932,296 $980,955 


Winter Building Gains 
from Year to Year 


FE. N.-R. Records Show Consistent In- 
crease In Lettings Since 1920— 
Benefits To Builders 
Outlined 


A steady increase in the amount of 
work done during the coldest months 
of the year, (December, January and 
February) has been evident since 1920, 
according to figures for the entire coun- 


try compiled by Engineering News- 
Record, 
WINTER CONTRACT TOTALS 
1920-21 1921-22 1922-23 
(Thousand) (Thousand) (Thousand) 
December $138,792 $309,954 $304,869 
January 160,791 239,465 331,985 
February 149,018 229,022 322,609 
Winter $448,601 $778,441 $959,463 
1923-24 1924-25 
(Thousand) (Thousand) 
December........... $369,396 $415,844 
January 385,178 397,778 
February 376,581 381,224 
Winter $1,131,155 $1,194,846 


Minimum costs observed in these cal- 
culations are: water-works and excava- 
tions, $15,000; other public works, $25,- 
000; industrial buildings, $40,000; com- 
mercial and other buildings, $150,000. 





Winter Construction 
Months of December, January and February 
20 Per cent of total money value of twelve 
months’ contracts 





Per Cent 
So 


1920-2) 


1921-22 1922-23 1923-24 1974-725 


According to the New York Building 
Congress the direct benefits to the 
builder to be derived from winter con- 
struction are as follows: 

1. Direct additional costs arising 
from construction carried on during 
cold weather are only a small percent- 
age of the total cost of a building. 

2. All direct winter costs are easily 
offset by savings in other ways. 

3. These conditions cover the build- 
ing scale at least to operations as low 
as $100,000. 

Indirect benefits, 
costs are as follows: 

1. Labor bonuses are eliminated. 

2. Labor turnover is reduced. 

3. Spreading the overhead expenses 
of contractors throughout the entire 
year greatly reduces organization and 
equipment costs. 

4. Tendency of contractors to lower 
the margin of profit with the idea in 
mind of securing sufficient work to 
keep their organizations intact during 
the winter months. 

5. Seasonal discounts for materials. 

6. Special rates by transportation 
companies, thus helping to relieve the 
congested periods. 

7. A saving of interest and taxes on 
investments which would otherwise be 
idle. 

8. Quicker returns from investments. 


offsetting winter 
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Weekly Construction Market 


HE two most important price changes of the week 
in cement and coke. Following a drop 
bbl. at the mills, portland cement declined 
20c. per bbl. in ‘Toledo and Detroit and 10c. per bbl. 

Pittsburgh, Chicago and nine other Midwestern cities. 
This is the first change of note January, 1925, 
and brings the current market this material back 
to the level prevailing at the beginning of the year. 
Furnace $4.75 and foundry, $4.50 per ton at 
Connellsville, 16 and 23. The »bnormal 


occurred 
of 10c. per 


since 
on 


coke rose 
between Oct. 


MOVEMENT 
Per M.Ft BM. 3x12 to 12 x17 in, 20-ft 
(Wholesale Prices to Contractor ) 
I r T T T y r y 





I9\o \9\7 1918 


New York Atlanta Dallas 


coke demand for domestic while it has tightene: 
the supply for the iron industry, has not vet 
a general upward movement in pig-iron prices. 
iron buying is in good volume, the fact that few order 
for first quarter (1926) delivery would lend 

serious aspect to both the iron and the steel markets 
The following chart shows the movement in long-leat{ 
yellow pine timbers at New York, over a period of 
thirteen years. Since oe 1923, the price has 


at), 
hovered around $60 per M. ft. b.m., delivered to job. 


use, 
caused 


Whil 


are 


OF SOUTHERN PINE PRICES IN NEW YOR 


1919 1920 19721 1922 1923 1924 1925 


Chicago Minneapolis Denver San Francisco Seattle Montreal 


Steel Products 


Structural shapes, 100 Ib 

Structural rivets, 100 Ib 

Reinforcing bars, } in. up, 

Steel pipe, black, 3} to 6 
discount 

Cast-iron pipe, 6 in. and over, ton 


$4 00 
4.75 
100 Ib 2 80 
in. lap, 

6% 


4 00 


48% 
$0.60@51.6 


mane Yo 5 
+49 50 § 
Concretin 
03 
38 
00 


? 
So) 


> 


bbl. 2 SO@2 ¢ § 
175 
] 
1.85 


Cement without bags, 
Gravel, 3 in., cu.yd 
Sand, cu vd 

Crushed stone, j in., cu.yd. 


00 


Se ty tyutut 


Mi 


69 00 
20 00 


Pine, 3x12 to 12x12, 20 ft. and 
under, M.ft 
Lime, finishing, hydrated, ton 
Lime, common, lump, per bbl 2 
Common brick, 1,000..—17.50@18 
Hollow building #x12x12, per 
block 
Hollow partition tile 4x12x12, 


block. 


Linseed oil, raw, 5 bbl. lots, gal 


61 00 
18 20 
25@?2 


00 
50 
30 
56 


9 85 
delivered, 10 


tile, 


] 
11 


Not use 0893 10 
per 
1027 


—1.00} 


0893 
10 


10 


1 13 


union, hour 
non-union, 


Common labor, 
Common labor, 


ho if 


- Wa 


Explanation of Prices—Prices 
tractors in carload lots unless 
tities are specified. Increases 
from _P evious quotations are 

signs For steel 
discount from list 
means a discount 


ire to con- 
other quan- 
or decre asses 
indicated by 

pipe, the pre- 
price is given; 
of 45 and 5 per 


weekly for th 
current 


2 


vailing 
15 
cent 


New 


important 
important 
the chief cities are 

Valuable 


price 


York 
gravel 
comm 
and hy 
eke” 
rabor 
ding 
per 


quotations 
an 
yn lump 
drated lime 


linseed 


delivered, except 
stone, alongside 
lime, in 280-Ib. bbl 
f.o.b. cars; tile “on 
oil and cast-iron pipe f.ob 
mnecrete laborers’ rate 933c.;: 
laborers, excavating laborers, 
hr 


crushed 
dings as reported 
News section. 
The first 
ries complete 
struction materials 


tant cities. The la 


LOCK 
et 


i: 


buil 


oc. 5 


be found in the issue of October 1, 
next on November 5. 


50-Ib. 

net 
delivered 
3-in 


quotes hydrated 
or on lump lime per 180-Ib 
sand, gravel and stone 

pine 4-in. instead of 


Minneapolis quotes on fir instead of pine 
Brick d and hollow tile delivered. Ce- 
ment on cars iravel and crushed stone 
quoted at pit quote on brown lime 
per 180-Ib. net: white is $1.70 for Kelly 
Island and $1.64 for Sheboygan. Common 
labor anized 


Chicago lime in 
bags 
Lum?! 


on job 


Denver quotes on 
Cement “on tracks” ; 
pit: stone on cars; 
and lumber on job 
house. Linseed oil, 
bbl. 

Atlanta 
per ton 
lime per 180-Ib. net. 


is 


quotes 


not org 


Business Briefs 


Call Money quoted at 443@5 per cent, 
Oct. 26; year ago, 3 per cent. 

Time loans: short terms, 43@5 per 
cent; longer periods, 5 per cent. 

Commercial paper: best names, 
per cent; other names, 4} per cent. 


.© 
.C 


4} 


50 


HIS limited price list is published 


prices 
construction materials, 
changes 
materials. 


suggestions 
work can be had by noting actual bid- 


issue of each month car- 
quotations for 


a I 


lime, 


Common lump lime 
sand, 
instead of cu.yd. 


$3.10 
3.50 
3.00 


$3 07} 
$65 


39 


51% 
20@50.20 


2@51% 
53 00 


Yo 


49, 63 00 


g Material 


-2.10 

00@2.20 

00@ 20 
20 


uf \@2 


~~ 


2.84 
1.90 
1.00 


~~ 


4 
> 
+ 


Mw 


~It 


scellaneous 


53.50 
20 00 
1 30 
12.00 


.075 


075 
1.01 


Common Labor 


35a 35 


.25@ 


Dallas quotes lime 
it cast-iron 


cars, other 


per 180-Ib. 
pipe and 
materials 


bb! 
crushed 
delivered 


Steel 
stone 


‘omer 


e purpose of giving f.o.b 


on the principal 
and of noting 
on the less 
Moreover, only 
quoted. 
on 


San Francisco quotes on Heath tile, size 
5A x 8 x 11h Prices are all f.ob. ware- 
houses except C. I. pipe, which is mill price 
plus freight to railway depot at any ter- 
minal Common lump lime per 180-Ib. net 
Lumber prices are to dealers in yards at 
San Francisco, for No, 1 fir, common. 


(delivered) 
Lump finishing lime per 
180-lb. net Brick and hollow building tile 
delivered Hydrated lime in paper sacks 
Sand and gravel at bunkers 


costs of 


in our Construction 


Seattle quotes on Douglas fir 
inste: f ine 

all con- instead of pine 
and for the impor- 
st complete list will 
the 


Montreal 


stone, 


quotes on pine lumber. 
gravel and lump lime per 
Stone and tile are delivered; sand, 
gravel, lime and cement on siding: brick 
f.o.b. plant; steel and pipe at warehouse 
Hollow tile per ft. Cement price is in 
Canadian funds (the Canadian dollar stands 
at 191.187) Zag charge is 8%c. per bbl. 
Discount of 19c. per bbl. for payment within 
20 days from date of shipment. Steel pipe 
per 100 ft. net; 3$-in., $59.49. 


On October 1, 1925 


onstruction Cost Index Number 205.35 
onstruction Volume Index Number 262 


For Explanation and Details of 
Indexes Since 1913 
See the First Issue of Every Month 


Sand, 
ton. 
fir instead of pine. 
gravel and sand at 
brick, hollow tile 
Tile price is at ware- 
delivered in wooden 
per 180-Ib. net. 

stone and gravel 
Common lump 





